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Forthcoming Events. 


OCTOBER 30. 

Sheffield Metallurgical Association :—Ordinary meeting at 
Sheffield. ‘‘ Coal and Coke for Metallurgical Purposes,” 
Paper by R. A. Mott, M.Sc., F.I.C. 

OCTOBER 31. 

Cast Tron Research Association :—Annual general meeting at 
Hotel Cecil, London. 

Society of Chemical Industry (Newcastle-upon-Tyne 
Section) :—Opening meeting at Armstrong College. 

Recent of the Properties of Coke,’ Paper 
by Professor H. V. Briscoe. 
2. 

Institution Engineering » meeting in 
ndon. ‘ Die Casting,’’ Paper by 1. Mundey. 
NOVEMBER 21-22. 

Institute of Fuel :—Meetin A a the Institution of Electrical 
Engineers, London, W: Papers to be read :— 
duction,” by George BSc. ; * Preparation,” by 
Prof. H. Louis; “ Marketing,” by Capt. Roland Addy. 

Institute of British Foundrymen. 
OCTOBER 2. 
London Branch (Junior Section) :—First meeting of the 
session. Paper by F. C. Cummings (Chairman). 
OCTOBER 27. 
East Midlands Branch :—Ordinary meeting at Loughborough. 
‘ Foundry Costing,” Paper by J. Lucas. 
NOVEMBER 1. 

Scottish Branch :—Ordinary meeting at Glasgow. “ Steel 
Castings from the Engineer's Point of View,” Paper by 
Commander Sedgwick, and “ Testing of Steel Castings, 
with Special | Reference to X-ray Investigation and Cast- 


ing Defects,” Paper by Dr. V. E. Pullin, O.B.E. 
NOVEMBER 3. 
Lancashire Branch: :—Ordinary meeting at Mignehanter. 


Lecture on “ Facing Sands,” by C. Presswood, B.A 


The Third International 
Foundrymen’s Congress. 


Whilst this manifestation is being sponsored by 
the Institute of British Foundrymen, it should 
be borne in mind that its success or failure will 
bring credit or disrespect to the British foundry 
industry as a whole. Because in the past a region 
has taken charge of the organisation of an annual 
congress we are afraid that there is an idea 
abroad that next year’s conference will function 
similarly. In one way it will, and the London 
foundry industry is preparing an ambitious pro- 
gramme for the adequate reception of as many 
persons interested in foundry practice both 
foreigners and British as can arrange to come, but 


it will require financial help from the whole 
of the- British Isles. This is really the easiest 
service anybody can be asked to bestow, and 
when appeals go out, as they will in the near 


we want everybody to bear in mind that 
industry is at 


future, 
the honour of the British foundry 


stake to afford hospitality commensurate with 
Britain’. time-honoured reputation for the 
gracious, reception of overseas guests. We want 


recipients of the appeal appreciatively to acknow- 
ledge the kindnesses bestowed upon them and their 
staffs or friends when they have left these shores 
on business trips. We insist they should second 
the enormous efforts being put forth by their 
accredited representative charged with the onerous 
duties of planning, organising and arranging 
ways and means for receiving an unknown yet 
possibly considerable number of persons—men who 
are coming from the ends of the earth to help us 
to promote the technical and practical advance- 
ment of our great industry. Some of these 
visitors are men who are acknowledged leaders 


of thought in their own countries, and many of 
their contributions to the accumulated knowledge 
of the industry is bearing fruit in the foundries 
of the world. As a class our visitors deserve well 
of us. British hospitality has seldom, if ever, 
failed to be appreciated, and the Third Interna- 
tional Foundrymen’s Congress is worthy of 
enthusiastic support, and, knowing as we do the 
British foundry industry, this help will be forth- 
coming. 


Skill in Industry. 


Our recent comments on the question of Science 
and Craftsmanship lend particular interest to 
another discussion which took place at the recent 
meeting of the British Association, on ‘‘ Skill in 
Industry.’’ This whole question is of great import- 
ance to the founding industry, because it admit- 
tedly is one of the few industries left in which 
manual skill remains of enormous importance. 
Skill was defined in psychological terms in the 
opening address of Professor Pear. The definition 
and the subsequent argument seemed to show that 
skill was considered purely from the point of view 
of a succession of manual operations. The impres- 
sion was also given that industrial skill was 
decreasing and becoming of less economic import- 
ance, due to the constant growth of mechanism. 
It was agreed that reducing production to a 
routine by the use of machinery did involve a 
smaller degree of skill on the part of workers as 
a whole, but that part of the field of production 
was always left to skilled labour, and that the 
spread of machinery usually created some demand 
for new skilled labour ; thus the growth of machine 
production causes an increased demand for tool- 
makers and toolsetters. The development of the 
aeroplane has created a number of previously 
unknown and highly skilled occupations. 

We feel, however, that this consideration of 
skill in terms of purely manual dexterity is restrict- 
ing, and this point was brought forward by 
another speaker, Mr. ©. G. Renold, who pre- 
ferred to use the term dexterity for the perform- 
ance of physical acts of a complicated nature, 
controlled by knowledge so well understood that 
the acts are performed almost automatically. He 
preferred to use the term skill for a combination 
of useful mental and physical qualities which can 
only be acquired by training. This necessitates 
both knowledge and dexterity, and the proportion 
of the two might vary in any given job. It will 
be obvious that the work of, say, a shorthand- 
typist involves considerable skill, if the term is 
used in this sense. Many categories of industrial 
employment, both in the office and the workshop, 
would also be called skilled from this point of 
view, although the people concerned might not be 
manual workers 

Looked at from this point of view, it will be 
urged that skill in industry is not diminishing 
but increasing, and a conclusion emerges of the 
very highest importance to those industries which 
are considering undertaking educational work. 
When an industry requires men of dexterity only, 
that is, craftsmen who fashion products entirely 
with their own hands, such for example as might 
be found still in the jewellery trade, and indeed in 
any trade where the products are individual 
articles of taste, apprenticeship is relatively more 
important than education, and consequently 
recruits can be taken from school at an early age 
and given a lengthy apprenticeship, for dexterity 
is most easily acquired through the impression- 
able years. 

On the other hand, if an industry requires men 
of skill, as defined above—that is, men who require 
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rather less manual dexterity and more actual 
knowledge, whether it be technical or commercial 
men who have a capacity for adapting themselves 
to new requirements and new developments, the 
apprenticeship becomes relatively less important 
and education more important. Thus they find it 
necessary to permit recruits to stay at school 
longer, and take them into industry for a shorter 
apprenticeship period. Is not this the change that 
has been taking place in many industries during 
the past 20 years? May this not be the explana- 
tion of the so-called decline in apprenticeship and 
of the undoubted enthusiasm of all classes for 
education ? 

If this is so, then several baffling problems con- 
nected with mdustry begin to show signs of solu- 
tion. If the requirements of any particular job 
could be set down it would be a comparative easy 
matter to say what knowledge was required, the 
provision of which would be, of course, the con- 
cern of the education athorities in conjunction 
with the industry concerned, and what proportion 
of dexterity was required, which, of course, can 
only be obtained by actual experience in the indus- 
try during a proper apprenticeship. 


Institute of British Foundrymen. 


1.B.F. Elects New Members. 
At a meeting, held at the Grand Central Hotel, 
Weston-Super-Mare, last Saturday, the following 
were elected to its various membership grades : — 


As Subscribing Firms. 

Wm, Hammond & Company (Syston), Limited, 
Syston, Leicester, Malleable Ironfounders; Stan- 
ton Ironworks Company, Limited, Nottingham, 
Ironfounders; and W, J. Yarwood & Sons, 
Limited, The Dock, Northwich, Cheshire, 
Engineers and Jronfounders. 


As Members. 


J. Best (Junr.), Engineer, J. Best & Sons, 88, 
Moor Lane, Bolton; K. T. J. Bone, Works Man- 
ager, Alliance Foundry, Company, Luton; H. 
Christopher, General Manager, Hemel Hempstead 
Engineering Company; F. E. Dobson, Engineer 
and Agent, Dobson & Boyle, Birmingham; J. W. 
Dodds, General Manager, J. Foster & Sons, 
Preston; J, Harrison, Foreman, Staveley Coal & 
Iron Company, Limited; W. H. Heeley, General 
Manager, Southern Foundries (1926), Limited, 
Croydon; H. Johnson, Foreman of Iron, Steel and 
Brass Foundries of the Sudan Government Rail- 
ways and Steamers, Atbara, Sudan; A. King, 
Foundry Manager, W. P. Edmunds, Wednesbury; 
J. S. Mackay, Works Manager, North Eastern 
Marine, Wallsend-on-Tyne:; W. H. Smith, 
Engineer and Tronfounder, Foundry & Engineer- 
ing Company, West Bromwich: W. R. Twigg, 
Technical Manager, Diamond Foundry, Luton: 
G. R. Webster, Metallurgical Engineer and 
Chemist, Gutta Percha Company, Bilston, Staffs. : 
F. Whittaker, Quarry Owner, Greyholme, Hors- 
forth; A. O. White, Manager, G. R. Jackson, 
Limited, Wednesbury; and F. Harris, Foreman 
Moulder. 


As Associate Members. 


W. Anderson, Company Secretary, T. Wilkin- 
son & Company, Limited, Stockton Street, 
Middlesborough; J. T. Booth, Under-Foreman 
Pattern Maker, Staveley Coal & Iron Company; 
Ramendia Nath Bose, Engineer (Special Trainee), 
Metropolitan Vickers, Manchester; J. P. Brand, 
Tron and Brass Moulder; J, Bryan, Moulder, 
Staveley Coal & Tron Company; J. Cliffe, Foundry 
Foreman, G. Orme & Company (Branch of 
Meters, Limited); W. Ewing, Glasgow Patent 
Moulders” Blacking Company (1925), Limited; 
N. J. Fox, Foreman, Sydenham & McOustra, 
Limited, Walsall; S. A. Horton, Pattern Maker, 
Leys Malleable Castings Company, Derby;) J. 
Livesey, Assistant Foundry Manager, J. Hether- 
ington & Sons, Manchester: R. McMahon, 
Metallurgical Chemist, Glenfield & Kennedy, 
Kilmarnock; J. A. Mathieson, Foreman Pattern- 
maker, London Scottish Foundry, Barking, Essex: 
T. A. Nield, Moulder, J, Hetherington & Sons, 
Manchester: W. E. Pierce, Assistant Foreman 
Moulder, Elliott Bros., Limited, Lewisham, S.F.: 
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G. D. Pochin, Assistant Works Manager, J. M. 
Moorwood, Limited, Sheffield; R. A. D. Saunders, 
Foundry Superintendent, Hemel Hempstead 
Engineering Company, Limited; H,. Schofield, 
Metallurgist, B.Sc. (London), Beyer, Peacock & 
Company, Gorton, Manchester; C. H. Smith, 
Foreman, Ley’s Malleable Casting Company, 
Limited, Derby; W. F. Smith, Assistant Manager, 


Rood End Foundry Company, Oldbury; W. 
Waddell, Clerk, T. Wilkinson & Company, 
Middlesborough; A. Walker, Moulder, English 


Electric Company, Rugby; J. F. Webster, Fore- 
man Moulder, D. Fraser & Sons, Arbroath; J. 


Whysall, Foreman Moulder, Ed. Stevenson, 
Limited, Nottingham; John Whzysall, Foreman 


Moulder, Clifton Foundry Company, Nottingham; 
D. Dathathraya, Foundry Foreman, Sanat EF. 
Hind, Engineering Works, Hyderabad; and C. R. 
Van-der-Ben, Assistant Works Chemist, North 
Eastern Marine Engineering Company, Limited, 
Wallsend. 


As Associates. 


J. Cosgrove, Moulder; B. J. Dawkins, Student 
Apprentice, ‘‘ Highfields,’’ Bilston; J. Lamberton, 
Moulder; P. Kenyon, Patternmaker, Staveley 
Coal & Tron Company; and D. Steele, Moulder. 


A Moulder’s Record. 


Derby Man Who Has Made Nearly 3,000,000 Chairs. 


There are many interesting characters to be 
found employed in the various foundries up and 
down the country, but perhaps one man of out- 
standing importance is Mr. Samuel Todd, who is 
engaged in the moulding shop of the London and 
Midland and Scottish Engineering Works at 
Derby. Our representative located Mr. Todd while 
on a visit to the works last week, when a party, 
comprising the Mayor and Mayoress of Derby 


(Councillor and Mrs. Arthur Sturgess), and 
members officers of the Corporation 
were being conducted over the vast engin- 
eering works in that town. The visit was 
especially interesting, and Mr. Todd, who 
was found in the iron foundry, could tell a 


good story of the conditions that have prevailed in 
the iron trade. since he began his career. He 
holds the record of having moulded chairs for the 
permanent way for half a century, and, with the 
exception of ten years, he has always worked in 
the shop where he can be found to-day. Mr. 
Todd’s father was a moulder, and so are his three 
sons, Leslie and George are engaged in the ‘same 
shop as their father, while Arthur Todd is em- 
ployed in the big foundry. During the course of 
an interesting chat Mr. Todd declared that chair 
moulding had not altered very much during all 
the years he had been employed at it. As a 
matter of fact, Mr. Todd’s personal impression was 
that there had been about the least change on it 
of all jobs in the works. The old chairs, he said, 
were much heavier than those moulded to-day, 
and he could remember some that were 56 Ibs. 
To-day they are about 30 lbs. For a period of 
44 vears Mr. Todd’s brother also worked in the 
foundry. During his career Mr. Todd estimates 
that he has made 2,700,000 chairs, weighing about 
60,000 tons. Even before he began his 50 years’ 
chair making at this foundry he helped to make 
them at Eastwood and Swinglers. 


Sir Henry Fowler, the chief mechanical 
engineer, who acted as guide, conducted the 
visitors through the different departments, where 
they saw the machinery in motion and the men 
at work. 


Sir Henry Fowler said that, although many 
Mayors had in the past visited the works, that 
was the first occasion on which a party of members 
of the Town Council had ever come in a body. 

In extending thanks to fle directors for having 
been afforded the opportunity of such an interest- 
ing visit, the Mayor said it was much appreciated 
by all. 

The vote of thanks was seconded by Alderman 
Bemrose, and, in responding, Sir Henry said his 
colleagues and himself were delighted to have 
received the visit. 


OcToBER 25, 1928. 


“ Industrial Cost Accounts—Labour 
and Oncost.” 


Mr. Andrew Millin, addressing the Scottish Sec- 
tion of the Institute of Metals, pointed out that 
when considering methods of wage payment by 
results, it is necessary to remember that the object 
of such systems is to pay workers according to 
ability or output produced, and also to reduce 
the production cost incurred by the employer, 
Wage payment of definite jobs by results may be 
classified in either of two methods, one being piece- 
work, in which the worker is paid a fixed price 
for the work done, apart from the time taken for 
completion. The premium-bonus systems repre- 
sented the other class, the uniform feature of pre- 
mium bonus methods is that the worker is paid 
at least the ordinary time rate, whether bonus is 
earned or not. 


The principal premium bonus methods used in 
this country are the Halsey-Weir and the Rowan, 
but the basis for calculating the bonus in these 
two systems is entirely different. In America the 
Halsey premium bonus, the 40 per cent. Gantt, 
and Emerson efficiency bonus systems are used. 
All these methods pay time rate at least for hours 
worked and bonus in addition if output exceeds 
the standard adopted. The adoption of standard 
labour jobs usually shows the necessity of standard 
cost arrangements for manufacturing costs, in- 
cluding material, labour and oncost; and standard 
cost methods assist considerably in the actual pro- 
duction arrangements and in manufacturing effici- 
ency. 

Oncost may be defined as the expenditure pro- 
perly applicable to products or goods to cover the 
proper share of the works and selling expenses, 
which could not be allocated direct to the cost of 
the finished product. The allocation or distribu- 
tion of oncost to costs of products or goods is 
equally important to the accounting of oncost 
expenses, if accurate total costs are desired. The 
mest efficient methods for allocating oncost are 
on the basis of direct labour cost, direct labour 
hours, and by machine oncost rate where machinery 
is extensively used for manufacturing. 


Control or interlocking of total costs with finan- 
cial accounts by various methods was explained 
and shown to be particularly useful for the general 
valuation of work in progress and for interim 
financial accounts. Such control also provides 
other particulars for realising the extreme import- 
ance of accurate and prompt cost accounting in 
industrial companies. 


Technical Classes. 


Prizes Awarded by Ruston and Hornsby. 


There is everything to indicate a very successful 
term for the foundry and engineering students at 
the Grantham Technical Institute. The inaugural 
meeting for session 1928-9 was presided over by 
Lord Brownlow, who presented the awards won 
by the students in last session’s examinations. 

The prizes offered to the students attending the 
day continuation classes by Messrs. Ruston and 
Hornsby, Limited, the proprietors of the Sheaf 
Ironworks at Grantham, were won by Messrs. 
B. J. Kirkby, A. Shaw, L. L. Bates and J. 
Draper. 


The prizes awarded to the evening class engi- 
neering students by the Education Committee were 
won by Messrs, C. J. C. Gorin and P. H. Clark 
(second-year students), and K. W. Scothern 
(first-year student). Other prizes awarded by 
the proprietors of the Grantham Sheaf Iron- 
works for engineering subjects at the evening 
classes were carried off by Messrs. C. Dinsdale, 
S. W. Wood, R. W. Mitton, E. S. Taylor, W. H. 
Camm, P. H. Clark, C. J. Gorin, W. G. Fenton 
and K. W. Scothern, while the awards for com- 
mercial subjects went to Messrs. A. E, Bausor, 
F. L. Bates and B. T. Turner. Prizes for tech- 
nical exhibitions in engineering were awarded to 
C. Dinsdale, S. W. Wood and R. W. Mitton. 
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’ had carried out some large contracts for municipal, 
ur New York’s New Metal Exchange. public and private bodies all over the country, and Random Shots. 
— had given every satisfaction both from point of — 
Challenge to the London Market. craftsmanship and delivery, and he hoped at an Despairing of getting a car by collecting 
Next month a new Metal Exchange, said to be early date to employ 100 per cent. more men. coupons, winning crossword puzzle competitions, 
Bec. the most up-to-date in the world, is to be opened _ At this juncture of the meeting, the chair was or other honest means, I confided my troubles to a 
hat in New York. Up to the present there has been vacated by by Mr. Biss, and Mr. Edwards, chair- ¢ar salesman, and after a night in town we spent 
by no official Metal Exchange in the United States, ™@" of the works’ committee, occupied the chair. a morning at the Show. What I saw there may 
ject but the volume of business done there to-day The event of the evening was a presentation of @ be explained by the night before—I can’t explain 
- to necessitates in New York the same facilities for Y€Ty handsome silver teapot, jug and sugar basin jt : 
ver, The Exchange itself is in William Street, in the "UU iv: i Whe - held h _ First there was the Crooked Eight, the car with 
be > entre of New York’s financial quarter, and it respect in which Mr. Biss was held. The pre d 
centre er, and made ka Me. he oldest the permanent wobble. It was arrenged to act 
ece. bodies every conceivable device for facilitating *® ta was made by Mr, E. King, the oldes ; ; 
ce- embodies ever) c » device ing levee whe had bh ith this ¢ > and its ®Utomatically through a delicate system of relays 
vies expediting busin A feature of the build. ©™Ployee, who had been with this company and its 
and expediting business. e eo e bulld- denes Sen 47 veare. and wh Seuaihe? . and amplifiers, on receipt of a warning noise from 
for ing is its luxurious telephone room, specially Prececessor for tin 
adapted for overseas calls, most of which will cord of service was about 150 years with the 


company. Mr. Kine spoke of the affection and of fairly short radius, subsequently resuming its 
ey obviously be to London. The trading floor will be oem the workmen held for their manager, and Normal course. Courting couples it treated as 


weak, and the new Exchange will be the hope that both Mi, and Mia’ Bia but in the cave of the married this was not 
Why should New York suddenly decide to open would have long life and happiness, Mr. J. hi 
a metal market of its own? The answer is to Locan, engineer, supported. go 
in cits Mr. Biss, in responding on behalf of himself This car was so well trained that when it met a 
an, . “ae the United pion poe Be <— Mr k he and Mrs, Biss, said he was very much touched by Crowd it turned right round three times like a 
_— v. al “tee Sealed of ry om PP wits ». this token of esteem and regard, and hardly knew dog and then lay on its side. It was thought that 
the yey i of th petra Bao ser aaa ee how to thank them for this great surprise. He this was a protest at an unfair test, like the 
the our belief that the open- could only say that if he had done anything to 
crs ing of the Hxchange at thin time meets a wide. Ment the confidence, he was well repaid. He 
eds — bag ge a — particularly for the confidence which now existed would be of such Then there was the Kangaroo Ten. Its body 
ard yom Murope as soon as nature that would be of mutual advantage both was built on generous lines, and accommodated in 
ard whe _ Sites Eee t in tin? Th to masters and men. A further presentation of a its capacious interior not less than two baby cars 
= silver cigarette case was made to the deputy works all ready and equipped for the road. The Super- 
ard great manager. speedy Little Sunshine had a saloon body which 
Ge Mr. Davies, in a humorous speech, thanked the was capable of being raised twelve feet in the 
cl- « s, 


men, and assured them that he was always at air, when required, by a Heath Robinson pulley 


in the world. their service, and did all he could to help forward block. The Soprano Symphony Seven had several 


The new American Metal Exchange, it is 


any good cause the men had in hand. horns of special design, and formed a_ portable 
the will "Th ‘jazz band worked from the exhaust, not only use- 
ses, Eachs whiel le | Willi Beard ful for roadside entertainment but guaranteed to 
of 4 rbit Nd ti llliam earc more & ompany, produce a smile on the sternest face of the Law 
bu- re Limited. as it broke into the strains of ‘‘The Mirth of the 
is — — ‘ Blues.’ These Kangaroo Babies progress not 
03 days. Everything is to be done on a big scale, : by side stepping but ia ton ps, and ane Sianioeliy 
for no orders less than fifty tons in size, the : Proposed Scheme of Reconstruction. hi 4 
rhe equivalent, at the present price of tin, of roughly Particulars are now available of the scheme which lik ROS CUS VO Cops 
are has been formulated by an advisory committee for the 0 S ake. 
ery Messrs. William Beardmore & Company, Limited. 
_ The issued capital of the company consists of Then, of course, there was the Sardine Tin, the 
wie in per Cocktail Shaker, the Black Bottom, and the Ever 
. . ,050,000 in ordinary shares, a total o 3320,224, So Blue. Small cars are like children, they shovld 
— Newport Foundry Presentation. the dividend on the preference shares, which are he seen and not heard, but they cate tie tee nate 
inn 1924, to be believed. If you want a rattling good car, 
Jes An Outcome of Co-operation. the to Noisome Nine. The price is £125 ex Works. 
rt- The annual dinner of W. A. Baker & Company be reduced from £8,000,000 to £5,090,888 by (1) (That is, as Punch — without the — for 
in (1910), Limited, ironfounders and engineers, was writing 10s. off the issued preference shares; (2) writ- the engine drowns the rest of the rattle.) 
held at the King’s Head Hotel, Newport, Mon., ing ordinary shares; and (3) x * 
last Thursday evening. ing J of the shares at present unissue eing 
The pe aapltt pon a by the Chief Engineer those agreed to be subscribed by Colonel James Smith Then there was the five-valve, copper bottomed, 
and Works Manager, Mr. H. H. Biss. After the Park) to shares of 10s. each, without prejudice to Al at Lloyds, and _jewelled in seventeen holes 
usual loyal toast, the toast of ‘‘The Firm” was the bey agaanst or model. . . . (Well? Yes! Hanwell.—Ep.) 
representatives, this being a reduction o 
£2,909,112. The capital when so reduced is to be * 
yeincreased to £8,000,000 by creating 2,909,112 new a fhe 
of Mr. R. G. Lewis, secretary, and Mr. H. H. ¢g} shares. All arrears on the preference shares are These days of speed and fast motor traffic have 
Biss, works manager. Mr. Price, in a eulogistic to be cancelled and the reduced shares of 10s. each %° Slowed down city transport that the Strand is 
ful speech, made reference to the foresight and initia- will have the right to a fixed non-cumulative pre- "OW like a slow-motion film, except that at times 
at tive of the board of directors, who, notwithstand- ferential dividend of 10 per cent. per annum (free the traffic is completely stopped ; come to a Strand- 
ral ing the dark and trying days of depression, had of income-tax up to 4s. in the £), calculated from still as Moran and Mack might have said. I 
by spent a very large sum of money and put the July 1, 1928, to a preferential capital repayment in a wasn’t surprised, therefore, to hear of a Paris 
on works in a position second to none for production winding-up of £1 per share, and to one vote for each Proposal to put taxis on the streets paddled by 
and adaptability to the convenience and comfort Share on a poll. The issued share capital will then one-man power, since they can go just as fast as 
she of the workmen. He expressed the complete confi- Consist of 1,875,224 preference shares of 10s. each, the taxis. Irobably worked on the principle of 
nd dence and loyalty of the men, and spoke of the £937,612, and 2,050,000 ordinary shares of 1s. each, the canoes at Southsea, operated from inside by 
feeling of goodwill and confidence which existed cranks, that M. Andre Maurois was so lyrical 
= men and the works manager, also men- ing of shocks per cent. first about on the wireless recently. 
s toning the various activities of the man in re- mortgage debenture stock, £1,250,000; 6 per cent. * * * 
‘ gard to their holiday fund. Mr. R. G. Lewis, « 4 ” income debenture stock, £1,500,000; 5 per cent. ; 
gi- : responding on behalf of the company, warmly «B” income debenture stock, £1,400,000. It is Here are a few howlers from a collection by 
ore thanked the previous speaker for the very kind proposed to issue £1,000,000 of the new first mortgage Mr. H. C. Hunt:— 
we sentiments of loyalty and fidelity to the directors debenture stock at once; the remaining £250,000 will The masculine of belle is stomach. 
mm of the company. He assured them he would con- be available as security for temporary loans if and Place aux dames—A ladies’ waiting room. 
by vey to the board this expression of their feelings. when required. : ‘ Sotto voce—in a drunken voice. 
md He, the speaker, had been associated with this No dividends are to be paid on the share capital the 
The last Post is always sounded by the burglars 
“ firm and the previous one extending over a period (except with the consent of the debenture trustees) School Spit 
hg of 27 years, and at no time had there been a i respect of any of the years 1928, 1929, and 19350, oo tha ag emer : aie Ha 
e, ’ 2 a . d thereafter only out of profits in excess of those A Schoolmaster leads a sedimentary life. 
H greater feeling of cordiality and goodwill as that P Life of a de -egetar 
: hi - : required to meet the service of the debenture issues. A grass widow is the wife of a dead vegetarian. 
which existed at the present mo t bet — t i 
2% masters and Tl Pi ment between jl the interests concerned must have complied with A herbaceous border is one who boards all the 
m- cae ag ah _ ne Civecters took a deep in- the conditions before March 31, 1929, in order to week and goes home on Saturdays and Sundays. 
> affee 1" : cal ona and everything which enable the scheme to become operative. The flannelette peril means petticoat govern- 
ked th The advisory committee responsible for the scheme 
to Mr. H. H. Biss thankec e men for their consists of Mr. F. A. Szarvasy (chairman), Sir Gilbert in 


loyalty, support and craftsmanship. He said they Garnsey, Mr. W. W. Paine, and Mr. P. E. Marmion. MarKsMAN, 
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I.B.F. as a Technical Clearing House. 


Sheffield Branch President’s Practical Points. 


The opening meeting of the 1928-29 session of 
the Sheffield Branch of the Institute of British 
Foundrymen was held at the King’s Head Hotel, 
Sheffield, on Friday, September 21, the President, 
Mr. J. T. Goodwin, being in the chair, and there 
was an exceptionally good attendance of members. 

The President said that in accepting their kind 
invitation to become their President for the session 
1928-29 he fully realised that a considerable amount 
of work was attached to this important office. This 
knowledge he had gained from his experience as 
President of the Institute. 


Many of the members had, no doubt, wondered 
why he had accepted this position after such a 
strenuous time in 1927-28. His reply was that 
during that period he more than ever realised the 
important work of that Institution, and felt that, 
if possible, he would endeavour to associate him- 
self fully with the work of the Institute. In order 
to do so, he accepted the presidency of the Shef- 
field Branch, which they had been good enough to 
offer to him. 

Whilst he appreciated the serious problems on 
foundry work, such as were discussed by them at 
their meetings, required careful thought and 
attention and that concentration which could only 
be obtained in suitable surroundings, he did feel 
that some of the work done could be done under 
more congenial conditions, where members could 
fraternise with one another and cement that co- 
ordination for which their Institute was so noted, 
and to extend further friendship in other direc- 
tions. This freedom from restraint would, he 
trusted, encourage those who would otherwise have 
remained silent owing to the austere surroundings 
to express their views. With these few thoughts 
their President, backed up by the Council, agreed 
that the opening of the session should be on some- 
what fresh lines, which they trusted would meet 
with the approval of the members, and from the 
large number of members present that evening this 
was shown as already approved. 

To give a Presidential address without reviewing 
in as short a manner as possible the progress or 
otherwise of the Institute would be, in his opinion, 
a serious omission, because every member, 
though he took an active part, did not, as a rule, 
have the opportunity of realising the numerical 
position of the Institute of which he was a 
member. 

He knew it would be of great interest to them 
to know that during the period 1927-28 two records 
were set up. The first was the largest number voted 
for at one Council meeting, i.e., 90, and the second 
was that a loss in the financial position of the 
Branch at the beginning of the session had been 
turned into a credit balance of £150. This con- 
clusively proved the enthusiasm of the members of 
the Branch, and he felt sure that whilst he was 
President they would back him up in the same 
way. 

They had to remember that during the period 
1927-28 they had had a period of depression in 
trade in this country, and especially in their trade, 
such as had never been known before. 

They, in Sheffield, had not shown the progress 
in membership which he should like to have seen, 
and on this point he would like to give them a few 
figures. If they went back eight years, to 1920-21, 
their total membership was 199, and it had not 
risen or fallen much above five or six during that 
period. To-day it stood at 186. In eight years, 
surely, they in Sheffield ought to have made more 
progress. If they did not make progress there 
must be something wrong. He would like them 
to help the Council to find out why they were not 
progressing. They were holding their own, and 
had done so for a number of years, but one would 
like to see new members coming in, because it 
meant that they formed the nucleus of their future 
membership. 

He was hoping that during the coming year they 
would remember in a practical way his remarks in 
the Presidential address given in Sheffield in 1927, 
asking that every member do his utmost to bring 


at least one new member during the vear, and 
in this direction he threw out a suggestion: in 
order to stimulate this idea a prize of books should 
be given to the member bringing along the greatest 
number of new members. 

Proceeding, the President said that in reviewing 
the position at the end of the session, they might 
ask themselves, ‘‘ What have we learned during 
the session which has enabled us to carry out some 
alteration to our own benefit or to help in general 
the foundry in which we work or are connected 
with? ’’? Those who could really answer this he 
most heartily congratulated. He was quite sure 
there were many amongst them who were in this 
happy position, yet to those who felt that perhaps 
the results of the session had not been at all what 
they expected he would say that he was confident 
that they, too, had unconsciously absorbed some 
knowledge which, though it might not prove of 
service during that period, would come into use 
at some opportune time. 


Practical Suggestions for Progress. 


There were outstanding points which had been 
discussed at their meetings from time to time, and 
he thought it would be helpful to all members if 
they concentrated their attention on a few of these 
points with a view to bringing them to a position 
whereby they would become of everyday use :— 

(1) For instance, they had before them the excel- 
lent work done by the B.E.S.A., and for this work 
they were largely responsible, as it was mainly due 
to the valuable help given by Mr. Shaw and other 
members that they had been able to place before 
them a standard which would probably be adopted 
in the near future. If they took a section of their 
work and dealt with test bars in cast iron 2.2. dia. 
at 18 in. centres and 1.2 at 18 in. centres and 
875 at 12 in. centres, it would be of valuable assist- 
ance if each member were to tabulate the experi- 
ence that he obtained in his foundry from different 
raw materials and from different cupola practice. 
(2) This information should come back from a 
central point, say to the Secretary, who would 
then forward it on to the committee. (3) In con- 
nection with the first item mentioned it was 
necessary that they should consider embodying the 
expression of transverse results as ‘‘ modulus of 
rupture.”” Whilst this added a little difficulty in 
calculation, and became a little more complicated 
than tensile strength, it was possible to overcome 
this by taking a standard graph which would cut 
out all calculations. 

(4) There was definite information from the 
work done by their Association and kindred Asso- 
ciations that some accurate knowledge was 
required in the foundry with regard to the raw 
materials that were used, and their foundries were 
not only setting up laboratories, but they were 
sending up large numbers of queries to the 
B.C.1.R.A., and for definite analyses to the con- 
sulting metallurgists. This was all to the good, 
and here, again, standardisation was necessary, 
and many recommended methods were available. 

(5) This, together with a standard form of 
analysis, and a standard iron, would minimise the 
discrepancies between one analysis and another 
and one method and another. 

(6) He felt that it was up to them to insist that 
the B.C.I.R.A. would place before them definite 
methods for their consideration. 

(7) When one realised the enormous variation in 
the grading of their sands, due to different 
geographical positions, or strata, it almost seemed 
impossible to fix a standard of tests whereby 
measurements of strength and permeability might 
be taken, yet this was not quite so complicated as 
one was apt to believe. It was possible, he 
believed, with a simple apparatus, to carry out 
tests, and the importance of standard tests for 
sand was too obvious to need comment, and, if 
they as members of the Sheffield Branch made up 
their minds that they would settle this question in 
one area, he felt sure that it would be of great 
service to the Institute as a whole. 
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He was quite sure that they were on the \erge 
of outstanding alterations in cupola design, and 
he did not know any issue in the foundry of more 
importance. A general discussion on the cupolas 
worked by the members of the Sheffield Branch 
would be of great importance, and would yield 
valuable help to all concerned, and he suggested 
that full particulars of all cupolas in their area 
be tabulated, and in the near future, with this 
information, a round-table conference take place. 
It was important to them that all this work should 
not end in discussion, but that they should all live 
to see practical improvement in all the cupolas 
they were interested in. 


Importance of Accurate Costing. 


Here was a position where their employers could 
not but help take an interest in the work going 
on. Added to the design of the cupola must, of 
course, come regular weighing of the coke and 
metal charges. The items he had mentioned led up 
to a final and most important item, and that was 
costing in the foundry. To adopt a standard of 
costing would, in his opinion, have the desired 
effect of reducing losses and prevent that unfortu- 
nate cutting of prices which had been the cause 
of so many foundries going out of existence. At 
the present time they were cutting prices and 
taking work at most foolish prices. Whilst two 
foundries were quoting for the same thing they 
were not costing it in the same way. 

He felt that, from this point of view, to intro- 
duce into lectures at least once a year, what he 
would say was the commercial side of the foundry 
business, would be of great advantage. He 
thought that in the midst of their anxiety to put 
their foundries on to the basis of a paying com- 
mercial proposition they must not overlook the 
increasing difficulty of the future, the supply of 
skilled foundrymen. To overcome this difficulty 
they must not neglect the education, the present 
education, of those whom they trusted would be 
their future skilled artisans of the foundry. It 
was on this point that he specially appealed to 
them, and recommended for their attention the 
questionnaire as issued by their head office, the 
subject of which had been discussed by them at 
various meetings from time to time. 

That must, in his opinion, become an established 
part of their Institute. He trusted that many 
practical suggestions might be given out that night 
which would form the basis of a definite report 
from that Branch. He was quite sure that there 
were a large number of members present who were 
desirous of taking up the threads on the points 
which he had mentioned. He trusted they would 
assist him in his endeavours to create progress in 
their Branch by attending all meetings and to 
enter into the various questions raised most 
heartily. 

In conclusion, the President made a final appeal 
that the members would discuss their Institute and 
its work with all their friends, and though they 
might have criticism it might be helpful to them 
in suggesting to their Council certain improve- 
ments. To leave the work of the Institute dormant 
between one meeting and another was not fair to 
its members. They were, after all, a Club endeav- 
ouring to obtain knowledge, and during his year otf 
office he would endeavour to attach to it a social 
side, which he trusted would make it acceptable 
to them. 

Mr. Oxtey proposed a vote of thanks to the 
President. They had a very good President, a 
good Secretary, and a good cause. 

The PrestpENT, in reply, expressed his thanks, 
and added that he would be only too pleased to 
see visitors at their lectures who, if interested, 
would become members. 

During a brief discussion, Mr. AmBrose Firtu 
said if members had not sufficient interest at heart 
to get new members they did not, in his opinion, 
want them as members. 

The Hon. Joun Norrn thought the suggestion 
made to get new members was very good. It 
should be pointed out that it was to the benefit of 
every prospective member to join the Institute. 
It was not a question of the prize, but the good 
they could get out of the Institute and for the 
good he could do for the Institute. If this were 
pointed out they would have no difficulty in get- 
ting them to join the Institute. 
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Some Theories of Graphitisation.* 


By H. A. Schwartz, M.E.7 


A knowledge of the laws governing the liberation 
of carbon from its compounds with iron is of 
fundamental importance to all iron foundrymen. 
The manufacturer of grey cast-iron is interested 
in the formation of graphite during freezing and 
cooling in the mould. The malleable toundrymen 
wish to suppress such graphitisation and promote 
the formation of graphite during the subsequent 
heat treatment. According to American nomen- 
clature, the formation of free carbon during freez- 
ing is called *‘ primary ”’ graphitisation and that 
during a subsequent heat treatment ‘“ secondary ”’ 
graphitisation. Primary and secondary graphite 
are identical, chemic and crystallographically, 
but differ in exterior form. Primary graphite 
growing in a liquid or at most very viscous 
medium, at high temperatures forms idiomorphiec 
crystals, 7.¢., crystals whose outer form is deter- 
mined by their habit of crystallisation, whereas 
secondary graphite, or temper carbon, forms allo- 
triomorphie crystals, i.e., erystals whose outer 
form is imposed upon them by external condi- 
tions, here the constraint of the surrounding solid, 
though plastic, metal. 

Obviously a single system of laws must cover 
the whole subject, although the writer proposes 
to consider particularly the conditions of secondary 
graphitisation with but occasional reference, where 
necessary, to primary crystallisation of graphite. 

Unfortunately, we are as yet very far from being 
able to explain consistently all the phenomena of 
graphitisation, or to describe, in detail, its 
mechanism. Nevertheless a scrutiny of what we 
do, or do not know, will, perhaps, be of interest 
and value as a guide to new research and to sound 
industrial practice, 


Physico-Chemical Aspect. 
The physical chemist thinks of graphitisation in 
terms of the reaction 


Fe,C3 Fe + 


and says that the reaction is reversible, and, under 
any given conditions, proceeds in whatever direc- 
tion correspends to the liberation of energy. 
Thermodynamically, this simple expression suffices 
since the second law does not need to concern 
itself with the intervening steps by which we go 
from the initial to the final condition. 

Metallurgically, the matter is more complicated. 
Many observers' believe that especially in the 
case of non-hypoeutectic allovs cementite is 
actually graphitised in situ. In the case of 
secondary graphitisation one needs only to glance 
at micrographs of white cast iron and the result- 
ing malleable to realise that the temper carbon of 
the latter is not arranged like the cementite of 
the former, and hence that graphitisation has 
not taken place in situ. 

At least in the case of secondary graphitisation 
the reaction involves the following steps; solution 
of Fe.C, migration of the carbon in some form 
through the solution and crystallisation of carbon 
from the solution. Also, since the carbon was 
originally present as a chemical compound, and 
finally remains as the element, at some stage the 
chemical compound must have decomposed. 

Jeffries and Archer? believe that large molecules 
of Fe,C can not migrate through the gamma iron 
space-lattice since they are obviously much larger 
than the atomic spacings, but Fry* has demon- 
strated that phosphorus can migrate both as the 
element and as the phosphide. The writer does 
not, therefore, regard the reasoning of the former 
as necessarily conclusive evidence as to the form 
in which carbon exists in solid solution. 


* Exchange paper of A.F. a. to be presented before 1928 meeting 
French Foundry Associatio 
* Manager of Research, National Malleable and Steel Casting 
Co., ‘leveland, Ohio. 
solton : * Notes on Composition and Structure of A.S.T.M. 
aig Transactions of the a an Foundrymen’s Association, 
Vol. XXXII, Part 1, pp. 510-5: 
The Science of Metals.’’ 
“ Die Diffusion der Begleitelemente des technischen Eisens in 
lestes Eisen,’’ “‘ Stahl und Eisen,’”’ Vol. 43, 1923, p. 1039. 


Definition of Boydenite. 


In metallic solid solutions it is usually the case 
that the atoms of solute substitute for solvent 
atoms retaining the space-lattice of the latter. It 
has been shown, however, by Westgren and 
Phragmen‘* that in austenite, the solution in 
equilibrium with cementite, the carbon atom is in 
the centre of a face centred cell of gamma iron. 

The writer has published data® showing there 
are two solutions of carbon in iron differing in 
kind, and has substantiated the contention by 
showing that the solutions differ, not only in 
maximum concentration but also in electrical 
resistivity and other properties. For the solid 
solution in equilibrium with carbon he has pro- 
posed the name ‘‘ bovdenite,’? commemorating tlie 
inventor of the ‘black heart ’’ malleablising 
process. 

He has also pointed out that in boydenite® the 
carbon atom may perhaps occupy the position nor- 
mally occupied by an iron atom in the gamma 
lattice. 


How Carbon Migrates. 

It is perhaps questionable whether a carbon 
atom in the centre of a face-centred cube of iron 
atoms and hence nearer to the six atoms in the 
face-centred positions than to the eight at the 
corners and further dominating one-half of each 
of these six atoms can be considered to be com- 
bined as Fe,C. The essential point now to be 
observed is that the carbon atom not only migrates 
over relatively large distances, as compared with 
the atomic spacing, but also at some stage ot 
the graphitising reaction moves from the central, 
additive position which it occupies in the gamma 
lattice when in equilibrium with Fe,C to a sub- 
stitutional position when in equilibrium with 
carbon. 

It may be of interest to say at this point that 
carbon obtained from cementite in white cast-iron 
by solution in copper-ammonium-chloride did not 
give an interference pattern when investigated in 
the X-ray spectrometer by E. C. Bain.’ 

Tt is thus evident that the atoms in the carbon 
so obtained are not held together crystalographi- 
‘ally in any regular order to any large extent 
although aggregations a few lavers of atoms thick, 
might escape detection. The observations, how- 
ever, at any rate, raises a presumption that the 
carbon atoms of cementite, if joined at all to 
other atoms, are joined only to those of iron.* 

Schenck seems to have found that the gas phase 
in equilibrium with alloys in which cuneeuiite was 
partly graphitised was that corresponding to 
equilibrium with carbon which suggests the pro- 
bability that the carbon which migrates is in sub- 
stitutional positions, as it would be when in 
equilibrium with carbon. We are thus led back 
to the Jeffries concept as applying to the stable 
system. 

A point which is still far from clear is that if a 
carbon atom migrate from the centre of one cell 
to that of the next it is at some moment in the 
surface of that cell and then indistinguishable 
from an atom moving from the centre of one face 
to the centre of an adjacent face situated in the 
same plane. Are we to overcome this difficulty 
by the assumption that migration of an atom 1s 
not a continuous progress but a series of very 
quick jumps between certain fixed positions 
coupled with relatively long intervals of rest in 
these positions? If so, then migratory rate is a 
misnomer and actually means not the rapidity of 


4 “ X-Ray Studies on the Crystal Structure of Steel (Part I1).”’ 
Journal of the Iron and Steel Institute, Vol. CIX, No. 1, 1924, 

159. 

5 “ Conditions of Stable Equilibrium in Iron-Carbon Alloys.” 
Transactions of the American Institute of Mining and Metal- 
lurgical Engineers, Vol. LXVIIT, 1923, pp. 916-927. 

* Evidences Concerning the Location of the Carbon Atom in 
Boydenite,”’ Transactions of Society for Steel 
Treating, 1927, Vol. XI, pp. 277- 

7 Personal communication to Titer. 

8 Gleichgewichtsuntersuchungen iiber die Reduktions-Oxy- 
dations-und Kohlungsvorgiinge beim Eisen, IV,"’ Zeitschrift fiir 
anorganische und allgemeine Chemie, Vol. 167, 3-4, p. 318. 
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the atom’s motion but the frequency with which 
it moves at all. Such speculations, however, are 
at best merely interesting and far beyond our 
experimental knowledge. 

Graphitisation involving the successive steps, 
solution of Fe,C in iron, migration of carbon, 
change of position of carbon in the space lattice 
(of gamma iron), and crystallisation of carbon, has 
its rate determined by the slowest of these steps. 

The writer has shown elsewhere, that in the 
early stages, i.e., until about one-half of all the 
carbon available for graphitisation at a given 
temperature is deposited in the free state, the 
amount of graphite deposited in an ordinary 
white cast-iron increases as the one and one-half 
power of the time, and that when the process 
approaches completion the logarithm of the carbon 
remaining available for graphitisation decreases 
uniformly with time. It was shown in the refer- 
ence that these observations, as well as others 
regarding the .transition from the one relation to 
the other, and the points of inflection in the 
graphite temperature curve are consistent with 
the assumption that migratory rate is the deter- 
mining factor in fixing graphitising rate. 

It was also shown that the thermal coefficient 
of graphitising rate, i.e., the ratio of the graphi- 
tising rate at two different temperatures is quan- 
titatively very similar to the thermal coefficient 
of the rate of diffusion of carbon in gamma iron. 
These data are confirmed by those of Gladhill 
presented in an Exchange Paper'® before the 
Association Technique. 

So far as we know the purest available Fe,C is 
metastable. The facts have been recorded by 
many observers, and most recently by Maxwell 
and Hayes." 

In the pure binary system, however, the reaction 
is usually very slow, sometimes to such a degree 
that graphitisation actually seems impossible. This 
is particularly true, even in the presence of other 
elements, for low carbon concentrations. 


Effect of Elements on Graphitisation. 

The effect of other elements on graphitisation 
was studied by Wikuta'* and by Sawamura.’ 

Both these observers studied the progress of the 
reaction by the use of the dilatometer in the 
manner developed in France by Portevin and 
Chevenard."* 

Kikuta observed the time to attain maximum 
dilation at constant temperature in the presence 
of various concentrations of a relatively limited 
number of elements, and so determined whether 
they accelerated or retarded annealing. Sawa- 
mura investigated many more elements, but con- 
tented himself without quantitative data as to 
the time to reach equilibrium. He recorded 
mainly the temperature at which for a constant 
heating rate the expansion due to graphitisation 
began and reached a maximum rate. 

The author’s experiments have, when quantita- 
tive, always been conducted by chemical deter- 
minations of the graphite found in specimens 
quenched after known times at known tempera- 
tures. The method is more time and material con- 
suming than the dilatometer, but was adopted 
before that instrument was in common laboratory 
use. It also has advantages under some environ- 
mental conditions which would interfere’ with 
dilatometer observations, and permits of observing 
the results on many specimens which have actually 
been heat treated together. It is quite likely that 
if he had begun his researches after the dilato- 
metric method was evolved, he would have adopted 
that form of experimentation. 

Qualitative data obtained when irons contain- 
ing a foreign element and without it are annealed 
together also shed light upon the subject. The 
author’s associates have studied the effect of sub- 


Graphitisation at, Constant Temperature,.’’ Transactions of 
the, American Society for Steel Treating, 1926, Vol. 9, pp. 883-906. 

1°“ The Malleablizing of White Cast Iron,’* 1921. 

11 “The Free Energy and Heat of Formation of Iron Carbide 
for the Temperature Interval 650 deg. to 700 deg,’’ Journal of the 
American Chemical Society, Vol. 48, 1926, p. 584. 

12 On the Malleable Cast Iron and the Mechanism of its 
Graphitisation,”’ Science Reports of the Tohoku Imperial Uni- 
versity, Vol. XV, No. 1, 1926, p. 115. 

13 « Influence of the various Elements on the Graphitisation in 
Cast Iron,’’ Memoirs of the College of Engineering, Kyoto Imperial 
University, Vol. 1V, No. 4, 1926. 

14“ Principles and Chief Applications of Dilatrometric Analysis 
of Materials,’’ Transactions of the American Foundrymen’s Associa- 
tion, Vol. XXXIV, p. 766, 1926. 
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stantially all the elements which are obtainable 
by purchase giving the greatest emphasis to those 
likely to occur in commercial iron alloys. 


Favourable Factors. 

The elements found favourable to graphitisa- 
tion were silicon, aluminium, nickel, titanium, 
zirconium and uranium. The elements'’ which 
distinctly hinder graphitisation are chromium, 
manganese, sulphur, selenium, tellurium and anti- 
mony. Tin in sulphur-bearing irons also inter- 
feres, and cerium and the rare earths may inter- 
fere or help depending upon the amounts of other 


elements, especially manganese and sulphur pre- 
sent. Boron may help or hinder, depending upon 


its concentration. Molybdenum, and _ possibly 
vanadium, may interfere if present in high con- 
centration. Copper, cobalt and gold are believed 
by some to favour graphitisation. Phosphorus is 
regarded as favouring graphitisation, but as in- 
creasing the effect of sulphur. The elements lead, 
silver, antimony, thorium, glucinum, cadmium, 
zine, mercury, the alkalies, the alkali earths, and 
probably the halogens are not found in iron, 
although Lunde and Fellenberg'® have observed 
the existence of iodine in metal in very small 
amounts (generally under 1 mg. per kg.). The 
clements tantalum, platinum, columbium, palla- 
dium, gallium and tungsten almost certainly are 
without measurable effect. 

The effect of oxygen is somewhat peculiar, 
Honda and Murakami" find that iron contami- 
nated by oxygen graphitises with increasing readi- 
ness. Hayes and Scott'* showed graphitisation to 
be accelerated in the presence of an atmosphere 
of CO-CO, under increased pressure. 

Yet all the available evidence, for example, 
Matsubara," by a study of gas equilibrium, as 
well as many papers by Schenck, show that cemen- 
tite is more easily prepared from iron oxide than 
from iron, and that Fe,C in an oxide bearing metal 
is stable toward carbon, and hence, obviously, 
stable toward pure Fe,C. It is very possible that 
we have here two quite distinct actions of 
oxygen. When present in the gas phase it per- 
haps furnishes a medium for increasing the migra- 
tory rate of carbon by diffusion as CO and CO,, 
while when present in solid solution it alters 
the equilibria of the iron-carbon system in such 
a manner as to increase the stability of cementite. 

Since oxygen in solid solution as oxo-ferrite*® is 
capable of giving up its oxygen to the gas phase, 
there is here a possibility that oxygen may first 
stabilise Fe,C, then combine to CO-CO,, and by 
its removal from the solid phase cause Fe,C to 
hecome metastable, and by its presence in the 
gas accelerate the attainment of stable equili- 
brium. It is rather doubtful whether hydrogen 
and nitrogen could survive the graphitising heat 
treatment, 


Sulphides Inhibit Graphite Migration. 

It seems an obvious step to attempt to explain 
the effect of the several elements on graphitisation 
by their effects upon the rate of migration of 
carbon in iron. These rates have, in a number 
of cases, been measured by Tammann and 
Schinert,*' but no relation can be found showing 
that the elements generally affect migratory rates 
and graphitising in the same manner. Instances 
do exist, especially where non-metals form com- 
pounds with metals in the form of thin films as 
observed by Levy,*? in the case of sulphur and 
inhibit graphitisation by stopping migration. The 


15 Schwartz and Guiler: “Chemical Elements Inhibiting 
(iraphitisation,’’ Transactions of the American Foundrymen’s 
Assoc ‘iation, Vol. XXXIII, pp. 639-645. 

* “Das Vorkommen des Ions in Eisen und Eisenschlacken,’ 
an fiir anorganische und allgemeine Chemie, Vol. 165, 

“On Graphitisation of Tron-Carbon Alloys,’ Journal of the 
Iron and Steel Institute, Vol. CI, No. 2, 1920, p. 

18 “ The Catalysis of the Graphitisation of W bite Cast Iron by 
the Use of Carbon Monoxide Carbon Dioxide Mixtures when 
applied under Pressure,’’ Transa the American Foundry- 
men’s Association, Vol. XX XIII, 

“ Chemical Equilibrium ir yn, Carbon and Oxygen.’ 
Transactions American Institute of Mining and Metallaeaical 
Engineers, Vol. LX VII, 1922, p. 3. 

20 Gleichgewichtsuntersuchungen iiber die Reduktions- Oxvda- 
tions-und Kohlungsvorginge beim ge Ill,” Zeitschrift fiir 
ap he und allgemeine Chemie, Vol. 166, p. 113. 

** “ Uber die diffusion des Kohlenstoffs in Metalle und in die 
Mischkristalle des Eisens,”’ Zeitschrift fiir anorganische und 
allgeme ine Chemie, Vol. 122, p. 27. 

A Study of the Pind ob Sulphides and Silicates in Iron 
and Steel,” Carnegie Scholarship Memoirs, The Iron and Steel 
Institute, Vol. III, p. 260. 
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change in the effect of boron from positive to 
negative ocurs at the point where films of iron 
boride begin to form. 

The potential for the migration of carbon is 
furnished by the differences in its solubility from 
cementite and carbon. These solubilities are given 
by the A,,, and A lines of the usual ‘‘ double ”’ 
iron carbon diagram as developed by Benedicks 
and others. These lines extend from the eutec- 
toid points to the end of the eutectic lines of the 
diagram. 

Very obviously an element which does not itself 
affect the migratory rate of carbon in solid solu- 
tion might, if its presence increases the difference 
in carbon solubility in the stable and metastable 
system increase the rate at which the carbon 
travels by increasing the concentration gradient 
between those portions of the solid solution 
saturated with Fe,C and C respectively. 

The writer believes* ** that silicon does increase 
the difference in solubility in the two systems, and 
hence the rate of carbon migration. The effect 
of various alloying elements on the stable iron- 
carbon diagram is not yet sufficiently known to 
permit us to test the general applicability of 
this rule, 


Influence of Manganese. 

In the case of the metal manganese, moderate 
concentrations of the element do not materially 
affect the graphitising rate above A, but sub- 
stantially prevent it below that temperature. 
Accurate data are lacking, but experiments in the 
writer’s laboratory have shown that although the 


A, in both the stable and metastable system is 
lowered by manganese, the former falls more 


rapidly than the latter. If extrapolation may be 
relied upon, then A, stable will be below A, meta- 
stable for concentrations around 1.25 per cent. 
manganese, which is of the order of magnitude of 
the concentration inhibiting graphitisation below 
A,. The A, line of the iron-carbon diagram is 
known to disappear for very low carbon contents, 
since carbon is very slightly soluble in alpha iron, 
or ferrite. It is not unlikely, by analogy with the 
eutectic line, that a lower transformation point is 
accompanied by an increased solubility of carbon 
in a iron, and hence that in irons containing more 
than this critical concentration of manganese the 
Fe-Fe,C system may be stable below A,. 

We do not as vet know thoroughly the conditions 
ot graphitisation in the presence of all the other 
elements which affect graphitising rate. In a 
study of the element nickel, the results of which 
are offered for publication elsewhere, but which 
have not been printed as this is written, certain 
very significant observations were made. It was 
found that silicon was inactive in promoting 
graphitisation in the presence of rather small 
amounts of nickel (about 0.25 per cent. or more). 
In such alloys the graphitising rate was deter- 


mined solely by nickel content, and, strangely 
enough, approached zero with decreasing nickel 
concentration. 


It was also shown that although the thermal 
coefficient of graphitising rate is about the same 
as in the case of silicon, the relation of graphite 
formation and time approximates, the graphite 
being proportional to the 2? or 3? power of time, 
and this relation persists until the reaction is very 
nearly complete, 


Situation Still Nebulous. 

No detailed explanation of the mechanism of 
graphitisation consistent with these facts has as yet 
been worked out. It is evident, however, that the 
mechanism must be different from that in the pre- 
sence of silicon. Also we learn from this study 
that the effect of the sum of a number of variables 
affecting graphitisation is in no sense the algebraic 
sum of the several effects. 

A point of interest, and perhaps of significance, 
in connection with the relation of silicon and 
nickel in producing graphitisation is found in cer- 
tain density experiments in this laboratory 

Reference has alre ady been made to the ‘location 
of carbon atoms in solid solution in iron. It is, 


* Effect of Silicon on Equilibrium Diagram of System Carbon- 
iron near Eutectoid Points,’’ Transactions of o American Institute 
of Mining and Metallurgical Engineers, Vol. LXIX, 1923. p. 791. 

** Haves and Wakefield: “ The Carbon Content ot Pearlite 
in Iron-Carbon Alloys Containing One Per Cent. Silicon,” "ye ransac: - 


tions of the American Society for Steel Treating, Vol. X, No. 2, 
1926, p. 214. 
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of course, obvious that for elements of lower 
atomic weight than iron, such as carbon or silicon, 
the solute must increase the density of additive 
solutions and decrease that of substitutional ones 

It has been shown in this laboratory tha: jor 
solutions in gamma iron at room temperature, 
silicon increases the density if the gamma phase 
is rendered stable by manganese, but decreases jt 
if nickel is the stabilising agent. Thus in the 
presence of the latter element silicon seems to 
occupy the location in the space lattice charac. 
teristic of the carbon atoms in stable solution, 
and hence can hardly be expected to favour the 
location of carbon atoms in similar positions. 

We come now to another question of great im- 
portance in practising the art of graphitisation, 
Although all systems tend to so rearrange them- 
selves as to give out a maximum of energy, they 
are not always able to do so. Thus a mixture of 
hydrogen and oxygen will remain quiescent indefi- 
nitely until ignited and then combine violently to 
form water. 


White Iron Shows no Graphitisation after 27 Years. 


We have seen that probably at all temperatures 
the compound Fe,C wishes to separate in some 
ways into the constituent elements, and yet we 
know that white iron remains unaltered ‘indefi- 
nitely at room temperature. The writer has in 
his possession white iron of various cooling rates 
which is now about twenty-seven years old, and in 
which no trace of graphitisation is detectable 
microscopically. 

It may be calculated from the observed thermal 
coefficients that some centuries might be required 
to yield measurable amounts of free carbon at 
room temperatures in ordinary white cast iron. 
On the other hand, the author has observed some 
materials containing special alloying elements in 
which there is some indication of the progress of 
graphitisation at room temperatures in a year’s 
time. This work is, however, not yet conclusive. 

Apart from the effect of ‘temperature in pro- 
moting the mobility of the atom required for 
graphitisation, there are reasons why graphitisa- 
tion may not begin even under conditions under 
which it will proceed with fair speed. 

Cementite is distinctly denser than is the mix- 
ture of iron and carbon resulting from its decom- 
position. There is, therefore, an increase of 
volume accompanying graphitisation, and the car- 
bon nodules are under the necessity of stretching 
the metal in which they grow in order to make 
room for themselves. It can be readily calculated 
that less mechanical work will be done per unit 
volume of carbon precipitated the larger the indi- 
vidual mass of graphite upon whose surface this 
unit volume is precipitated. This means that 
large nodules of free carbon will grow at the 
expense of small ones, and in part perhaps ex- 
plains why in the ordinary white cast iron 
graphitisation progresses by an increase in size, 
rather than in number, of graphite nodules. 


(To be continued.) 


A Derby Social. 


Effort to Raise Funds by Foundry Workers. 

With the object of raising funds to entertain the 
children of the employees of the International 
Combustion Engineering Company, at Derby, the 
officials of the firm’s sick club have been very 
active, and have arranged to hold a number of 
socials. The first of these was held in the Com- 
pany’s canteen, and was attended by a gathering 
of about 150. The arrangements were excellent, 
and were carried out under the supervision of Mr. 
H. Stott. The music was supplied by the Elysian 
Dance Band, which is composed of the firm’s em- 
plovees, and conducted by Mr. Charles. 

The evening proved most enjoyable, and the 
promoters, whose desire it is to raise £70, of which 
£10 has already been obtained, are to be con- 
gratulated on their efforts. 


Mr. J. S. G. Primrose is to address the Manchester 
Association of Engineers to-morrow night on the sul- 
ject of ‘‘ The Microscope as applied to Engineering.” 
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The Heat Treatment and Volume Changes of Grey 
Cast Irons between 15 deg. and 600 deg. C. 


By J. W. Donaldson, D.Sc., A.LC. 


Modern engineering progress resulting in the 
increase in the size of engines and the develop- 
ment of high speeds, high temperatures and high 
pressures has during recent years set the metal- 
lurgist and the ironfounder many problems to 
solve. The limits have not yet been reached, and 
it is probable that in the near future further 
demands will be made for material to meet more 
stringent specification regarding reliability and 
strength. 

Internal combustion engine parts, such as 
cylinders, evlinder covers, pistons, and piston 
rings are subjected to temperature conditions 
which have a marked effect on the properties of 
the material. It is well known that in the early 
period of Diesel engine development cracked 
liners and cracked pistons, due to various tem- 
perature stresses, were of frequent occurrence, and 
although these difficulties have been overcome to 
a large extent, there is always the fear that with 
the larger engines and the higher powers being 
developed similar experiences may occur. Some 
of these difficulties are met by design and methods 
of construction, but the engineer is always requir- 
ing material of strength and reliability rot only 
at ordinary temperatures, but at temperatures pro- 
duced during working conditions. 

Although cast iron is one of the materials most 
extensively used for such parts, it is at the same 
time the most complex of the ferrous materials 
used in engineering construction, ard one of the 
least understood as regards constitution and pro- 
perties, especially under varying temperatures. 
During the last ten vears the author has carried 
out numerous investigations in connection with 
the materials required for the construction and 
the running of internal-combustion engines. 

Some of these investigations have been pub- 
lished at intervals in the following Papers :—(1) 
“Some Influences of Low Temperatures on the 
Strength and other Properties of Cast [ron ”’ 
(joint Paper with A, Campion); (2) ‘‘ Some Ex- 
periments on Cast Iron ’’; (3) ‘‘ Low Temperature 
Heat Treatment of Special Cast Irons ”’; (4) ‘‘ The 
Influence of Special Elements on Grey Cast 
Iron’; (5) ‘‘The Heat Treatment and Growth 
of Cast Jron.”’ 

In the present Paper the work on plain cast 
irons has been augmented considerably, and is 
now dealt with as a whole. The various investi- 
gations on the heat treatment and on the volume 
changes are correlated and presented in a concise 
and final form together with the various conclu- 
sions derived from them. 

The investigations are divided into two parts :— 


Part I. The Influence of Heat Treatment on 
Decomposition of Combined Carbon, 
Strength and Hardness. 


Introduction, 

The influence of heat treatment on cast iron 
has been the subject of numerous investigations 
during the last twenty-five years. Many of these 
researches have been carried out on white cast 
irons and at temperatures over the critical range, 
and are therefore outwith the scope of these 
investigations. The early work, however, of 
Charpy and Grenet® has shown that under the 
action of heat grey cast iron undergoes changes 
resulting from the decomposition of cementite into 
graphite and ferrite, and that this change can 
take place at temperatures below the lower critical 
point. 

Hatfield’s’ heat treatment experiments on a 
series of grey cast irons containing 2.14 per cent. 
silicon and 0.50 to 0.55 per cent. combined car- 
bon, although carried out at 900 deg. C. for 
several hours and cooled slowly for 48 hours, show 
that the combined carbon is reduced to 0.18 per 
cent. and the tensile strength from an average of 
9.5 tons to 3.0 tons per sq. in. Somewhat 


similar experiments by Longmuir*® on a 1.78 per 
cent. silicon iron show considerable diminution in 
the maximum stress after heat treatment at 940 
deg. C. 

The examination of two Diesel engine pistons by 
Hurst’ indicate that in certain positions exposed 
to heat the combined carbon is practically wholly 
converted into free or graphitic carbon. Later 
work by the same author'® on a series of com- 
mercial cast irons, subjected to prolonged heat 
treatments at 575 deg. to 600 deg. C., shows that 
the extent of decomposition is independent of the 
initial quantity of the combined carbon, but de- 
pendent on the amount of the silicon present, and 
where the silicon is less than 1.0 per cent. decom- 


HIS Paper was presented to-day to the 
annual congress of the Association 
Technique de Fonderie, on behalf of the 
Institute of British Foundrymen. The % 
author, Dr. Donaldson, has recently had 
the degree of Doctor of Science awarded 
to him by the University of Edinburgh, . 
and this Paper constituted his thesis pre- 
sented to the Examiners. Dr. Donaldson 
started his career in the laboratories of 
the Carron Company, Falkirk, and after a 
course of study at Edinburgh University 
and the Royal Technical College, Glasgow, 
he was appointed to a position on the 
g metallurgical staff of D. Colville and 
Sons, Limited, Motherwell, and later with 
Wm. Beardmore and Company, Limited, 
Glasgow. In 1918 he became associated 
with Scott’s Shipbuilding and Engineer- 
ing Company, Limited, Greenock, as 
Chief Metallurgist. He was a Carnegie 
Research Scholar of the Iron and Steel 
Institute in 1914 and an Oliver Stubbs 
Medallist in 1928. He is a member of 
several of the great national metallurgical 
and chemical societies. 
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position is extremely slow. In irons containing 
over 2.0 per cent. silicon decomposition is more or 
less complete. 

Schuz,'' in experiments made to determine the 
temperature at which grey cast iron is decomposed 
into ferrite and temper carbon, shows that for a 
heat treatment period of 24 hours the decom- 
position of the carbide commences at 500 deg. C., 
and is complete at 600 deg. C. For a six hours’ 
heat treatment the action commences at 550 deg. 
C., and is complete at 650 deg. C., while with a 
heating period of three hours the decomposition 
begins at 575 deg. C., and is complete at 650 
deg. C. The Brinell hardness decreases with the 
time and temperature of heat treatment. 

Campion and the author,' in tests made on grey 
cast irons of varying compositions, show that heat 
treatment for periods of four hours produces no 
change until 300 deg. C. is attained when the 
strength decreases. The results of a series of 
annealing tests on grey iron castings by Harper 
and MacPherran'? show that for one hour’s 
annealing at 620 deg. C. there is no loss of 
strength, a slight drop in the scleroscope hard- 
ness, but no change in the Brinell hardness, and 
that these results were confirmed by the change 
in the combined carbon. It was also noted that 
no decided change takes place until a tempera- 
ture of 675 deg. C. is attained, when there is a 
slight drop in physical properties as well as in 
hardness. Potter,’* after heat treating a series 
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of six grey cast irons and semi-steels at various 
temperatures ranging from 260 deg. C. to 871 
deg. C., concludes that the combined carbon is 
reduced by annealing at any temperature, and 
the higher the temperature the more rapid the 
breakdown. The strength properties are increased 
slightly by annealing at temperatures below the 
critical range, due to the removal of casting 
strains, a property also noted by Campion and 
the author. 

Consideration of these results show that when 
grey cast iron is heat-treated at temperatures 
below and above the critical range, decomposition 
of the combined carbon takes place, and this de- 
composition is accompanied by decreases in the 
strength and hardness, and that decomposition 
depends on the silicon content of the iron, being 
more pronounced the greater the quantity. There 
is, however, a lack of co-ordination between the 
various results, and it was due to this that the 
author some few years ago originated the present 
investigations, with a view to determining the 
influence of heat treatment at temperatures below 
600 deg. C. In carrying out the investigations 
various irons were subjected to heat treatments 
for a period of 200 hours at temperatures of 450 
deg. C. and 550 deg. C. respectively, to deter- 
mine the influence which such treatments had on 
the combined carbon, tensile strength, and Brinell 
hardness of the respective irons. To determine 
the influence which the various constituents «f 
grey cast iron had on accelerating or retarding 
the changes produced by heat treatment, the irons 


were investigated in series which one con- 
stituent, and one only, was allowed to vary 
within limits in each series. In this way the 


influence of total carbon, manganese, phosphorus 
and silicon were investigated. 
Cast Irons Used. 
The composition of the various irons, together 


with their tensile strengths and Brinell hard- 
1.—Carbon Serieo. 

Mark. C1. | C2 C.3. 
Fx. wis. 2.71 3.08 3.30 3.51 
C.C. oe 0.87 0.79 0.76 0.65 
Gr. ic 1.84 2.29 2.54 2.86 
Si. 1.31 1.24 1.21 1.28 
Ss. 0.053 0.080 0.081 0.101 
P. 0.41 0.36 0.34 0.34 
Mn. oe % 1.06 0.94 1.02 0.89 
M.S. Tons per 

og. im. .. | 19.8 17.5 16.8 13.2 
Brinell No. 235 223 | 207 207 


nesses as cast, are given in Tables I to IV. They 
are arranged in those tables in series according to 


the variation of one constituent. In the first 
II.—Manganese Series. 

Mark. M.1. M.2. M.3. | M.4. 
TC. 3.18 3.16 3.25 3.32 
C.C. 6.7 0.68 0.74 0.77 
Gr. as, 2.46 2.48 2.51 2.55 
Si. oh 1.51 1.48 1.56 1.52 
s. %1 O15 0.054 | 0.027 | 0.014 
P. .. % | 0.68 0.70 0.69 0.71 
Mn. .. %| 0.52 0.97 1.87 2.43 
M.S. Tons per 

sq.in. .. | 16.8 16.6 17.0 17.6 
Brinell No. .. 22: 223 223 22: 


series, Table I, the total carbon was varied from 
2.71 per cent. to 3.51 per cent., the silicon, phos- 
phorus and manganese contents of each iron being 


TaBLE III.—Phosphorus Series, 


Mark. Pl. | p2 | Ps. | PA. 
TC. 3.12 3.09 3.16 3.11 
OC, os % 0.72 0.68 0.68 0.67 
Gr. a, | 2.40 2.41 2.48 2.44 
Si. <a 1.46 1.44 1.48 1.47 
S. .. %| 0.13 0.084 | 0.054 | 0.054 
P. .. % | 0.20 0.41 0.70 1.06 
Mn. a. 4 0.97 1.01 0.97 1.00 
M.S. Tons per 

mi, 16.8 17.2 16.6 15.2 
Brinell No. .. 223 223 223 217 


approximately the same. Similarly with the man- 
ganese series, Table II, and the phosphorus series, 
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Table III, where in the former case the man- 
ganese varied from 0.52 to 2.43 per cent., and in 
the latter case the phosphorus varied from 0.20 to 
1.06 per cent. 

In the silicon series, Table IV, where ten irons 
are classified and where the silicon rises from 0.65 
per cent. to 2.19 per cent., the total carbon and 
manganese contents agree within fairly narrow 
limits, but there is a variation as regards phos- 
phorus. The lower silicon irons, 0.65 to 1.46 per 
cent. silicon, containing from 0.17 to 0.36 per cent. 
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Consideration of Results. 

The results obtained for the various irons are 
given in Tables V to XIV and are represented 
graphically in Figs. 1 to 9. These results have to 
be considered separately for the different series of 
irons in order to determine the effect of the 
different constituents. Before considering these, 
however, the question of sulphur might be briefly 
discussed. 

In the various irons of the different series the 
sulphur content was kept within the limits usually 


Tarte [V.—Silicon Series. 


Mark. 8.1. 8.2. (8.3. 8.4. 8.5. 8.6. 8.7. 8.8. 8.9. 8.10. 
. ae % 3.35 3.20 3.27 3.08 3.07 3.08 3.12 3.16 3.25 3.20 
CC. % | 0.91 | 0.87 | 0.78 | 0.76 | 0.78 0.79 | 0.72 | 0.68 0.60 0.45 
i. ee % 2.44 2.33 2.49 2.36 2.29 2.29 2.40 2.48 2.65 2.75 
Si. ee % | 0.65 1.05 1.03 1.10 1.17 1.24 1.46 1.48 1.91 2.19 
8. oe % 0.12 0.12 0.08 0.12 0.088 0.08 0.13 0.054 0.066 0.064 
P. ee % | 0.17 0.34 0.20 0.22 0.29 0.36 0.20 0.70 0.81 1.01 
Mn. ee % 0.85 0.57 0.88 0.91 0.86 0.94 0.97 0.97 0.07 0.79 
M.S.4 Tons. per 
sq. in. «oe | 1S 15.0 15.0 17.2 17.6 17.5 16.8 16.6 14.7 11.2 
Brinell No. .. 217 217 229 229 229 223 223 223 217 217 


phosphorus, while the higher silicon irons, 1.48 to 
2.19 per cent. silicon, contain from 0.70 to 1.01 
per cent. 

When the various series are considered, it is seen 
that certain irons are common to two or more 
series. M2, P3, and S8 are the same iron. C2 
of the carbon series and S6 of the silicon series 
are similar to each other, as are also P1 of the 
phosphorus series and S87 of the silicon series. 
Having certain irons common to the different series 
gives a relationship between those series which ‘s 
of use when considering the results of the various 
investigations. 

With regard to the manufacture of the different 
irons, the irons of the carbon series were cupola- 
melted iron with the exception of Cl, which was 
prepared in a crucible furnace. The irons of 
the manganese, phosphorus, and silicon series were 
all cast directly from the cupola, the additional 
manganese in M3 and M4 being added in the 
ladle. These two irons were remelted in crucibles 
before casting. 

With one or two exceptions all the irons were 
cast in dry sand moulds_in the form of test bars 
14 to 16 in. long by 1} in. dia. The exceptions 
were the carbon iron C4, which was part of a cast- 
ing, and the silicon iron S82 which was cast as test 
bars on a casting. The silicon irons Sl and 82 
were hot-mould irons, being cast by means of the 
Perlit process. All the irons were cast at approxi- 
mately the same’ temperature. 


Method of Testing. 

Heat-treatment tests were carried out in two 
groups. In the first group, five bars of each iron 
were heated in an electric resistance furnace to a 
temperature of 450 deg. C. for eight hours, tem- 
peratures being measured by a_ platinum— 
platinum-rhodium thermocouple, and_ readings 
taken on a millivoltmeter, and allowed to cool 
overnight, then reheated the following day for the 
same period. At the end of every five days, cor- 
responding to 40 hours’ heating, a bar was removed 
from the furnace and its composition as regards 
total carbon and combined carbon determined (the 
total carbon by combustion and the combined car- 
bon by difference between the total carbon and 
the graphite) together with its tensile strength and 
Brinell hardness. In the second group of tests a 
similar procedure was adopted, excepting that the 
bars were heated to 550 deg. C. instead of 450 
deg. C. 

These tests were carried out with each iron, the 
total carbon, combined carbon, and Brinell hard- 
ness being determined in each case, excepting the 
two irons of the silicon series, 84 and S5, where 
the Brinell hardness determination was omitted. 
With regard to the tensile test, it was also omitted 
in those two irons, and in the case of some of 
the other irons it was omitted at certain tempera- 
tures. This was due to lack of material. Where 
a complete determination was made, the test bar 
treated was 6 in. long by 14 in. diameter, being 
machined to 0.5 in. area and screwed at both 
ends after treatment for the tensile test. The 
Brinell hardness determinations were made at 
similar positions in the bars. 


obtained in good foundry irons, and only in two 
irons did it exceed 0.13 per cent. The manganese 
content of all the irons exceeded 0.57 per cent., so 
that it may be assumed that the sulphur exists in 
all the irons almost entirely as MnS. The work 
of Stead and Levy has shown that if the sulphur 
exists as MnS it is practically without influence on 
the structure and properties of cast iron; conse- 
quently, it was not considered necessary to experi- 
ment with a series of irons with varying sulphur 
content, and it was considered that the variation 
of sulphur between 0.05 and 0.15 per cent. in the 
various irons would have little or no effect on 
their relative stabilities under heat treatment. 


Carbon Series. 

The four irons of the carbon series with total 
carbon contents of 2.71, 3.08, 3.30, and 3.51 per 
cent. respectively are given in Table I. The 
strengths and hardness of these irons decrease as 
the carbon increases, which is in agreement with 
the investigations on strength and carbon content 
by Hamasumi."* The results after heat treatment 
at 450 deg. C. and 550 deg. C. respectively are 


TaBLe V.—Heat Treatment at 450 Deg. C. 
Carbon Series. 


Duration of Heating in hours. 


T.C.% _— 0 40 | 80 | 120 | 160 | 200 


T.C. % | 2.71) 2.64) 2.73) 2.72] 2.76] 2.73 
2.71 C.C. 0.87) 0.84) 0.78) 0.72) 0.69) 0.70 
M.S. 19.8); — —{|— 
Brinell 235 | 229 | 217 | 201 | 197 | 197 


T.C. % | 3.08) 3.03] 3.07) 3.13) 3.05) 3.12 
3.08 |C.C. % | 0.79) 0.76) 0.72) 0.64) 0.51) 0.52 
M.S. 17.5; —| — — {16.5 
197 | 179 | 179 


.28| 3.30] 3.30) 3.32 
3.30 |C.C. | 0.76) 0.72) 0.59) 0.48) 0.47| 0.48 
M.S. | 15.7 \15.8 


167 | 170 | 167 


T.C. % | 3.51 3.50| 3.50, 3.49] 3.53] 3.51 
3.51 |C.C. % | 0.65, 0.57| 0.49 0.41| 0.39| 0.40 
M.S. 13.2 


Brinell 207 


192 | 179 | 167 | 163 | 163 


given in Tables V and VI, and represented graphi- 
cally in Fig. 1. A summary of the resulting de- 
creases in combined carbon, tensile strength, and 
Brinell hardness are given in Fig. 6. 

From the later tables it is seen that decomposi- 
tion of the combined carbon, together with corre- 
sponding decreases in the tensile strength and 
Brinell hardness takes place with all the irons at 
450 deg., and more marked at 550 deg. C. The 
iron containing the lower carbon content 2.71 per 
cent., is most stable, the decreases in combined 
carbon at 450 deg. and 550 deg. C. being 19.5 and 
31.0 per cent. respectively. When, however, the 
carbon increases to 3.08 per cent., decomposition 
of the combined carbon is more marked, being 34.2 
and 62.0 per cent. at 450 deg. and 550 deg. C. 
Further increase of carbon to 3.30 per cent. causes 
a slight increase in decomposition at 450 deg. C., 
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while the decomposition at 550 deg. C. remains 
the same; but increase of carbon to 3.51 per cent, 
produces a slight increase in decomposition at both 
temperatures. 

This decomposition of combined carbon is accom- 
panied with a decrease in strength ranging from 
9.1 to 11.4 per cent., with the lower to the higher 
carbon irons at 550 deg. C., and with a decrease 
in hardness ranging from 16.2 to 21.2 per cent. at 
450 deg. C. and 25.9 to 36.7 per cent. at 550 deg, 
C. Decompositions take place more or less uni- 
formly with all the irons for the first 120 hours’ 
heating (Fig. 1), excepting that it is accelerated at 


TaBLe VI.—Heat Treatment at 550 Deg. C. 


Carbon Series. Duration of Heating in hours, 


T.C. % vs 0 | 40 | 80 | 120 | 160 | 200 


T.C. % | 2.71} 2.73] 2.70) 2.74| 2.72] 2.74 
2.71 |C.C. % | 0.87) 0.73) 0.68) 0.60) 0.60 0.60 
M.S. 19.8; —| —] —|18.0 
Brinell ..| 235 | 207 | 187 | 174 | 174 | 174 


T.C. % | 3.08) 3.05) 3.11) 3.08 3.08) 3.07 
3.08 (C.C. % | 0.79) 0.59) 0.40) 0.29) 0.30) 0.30 
M.S. 17.5 — |15.9 — (15.7 
Brinell ..| 223 | 187 | 152 | 143 | 143 | 143 


T.C. % | 3.30] 3.30) 3.32) 3.32) 3.30) 3.29 
3.30 |C.C. % | 0.76] 0.64) 0.42) 0.34) 0.29) 0.29 
M.S.  ..|16.8 — | — |15.0 |15.2 |15.1 
Brinell ..| 207 | 192 | 152 | 134 | 131 | 131 


T.C. % | 3.51| 3.46] 3.50) 3.48] 3.50] 3.48 
3.51 % | 0.65) 0.50) 0.35] 0.26] 0.23! 0.23 
Brinell ..! 207 | 183 | 156 | 131 | 131 | 131 


the higher temperature, and then remains more or 
less constant for the remaining 80 hours thereby 
appearing to assume an equilibrium condition. 
From these results it would appear that with 
a total carbon content ranging from 3.1 to 3.3 
little change takes place in the heat-resisting pro- 
perties of cast iron, but with further increase in 
carbon content there is a tendency to increased 
decomposition, while with a decrease of carbon 
there is a very marked increase in stability. 
Manganese Series. 


The four irons of this series with manganese 
contents ranging from 0.52 to 2.43 per cent., 
Table II, have total carbon contents ranging from 
3.18 to 3.32 per cent., and from the results just 
dealt with this variation of carbon should not 
obscure the influence of the manganese. The other 
constituents, silicon and phosphorus, are more or 
less constant, while the sulphur decreases as the 
manganese increases, as is to be expected. The 
tensile strength of these irons increases slightly 
as the manganese content increases, which is in 
accordance with the results obtained by Coe™ and 
Hamasumi,'* but divergent from those of Wust,'® 
who concludes that manganese has little influence 
on strength. The results of the various heat treat- 


TaBLe VII.—Heat Treatment at 450 Deg. C. 


Manganese Series. Duration of Heating in hours. 


Mn. % one 0 | 40 | 80 | 120 | 160 | 200 


T.C. % | 3.18} 3.19} 3.17] 3.21) 3.20) 3. 
0.52 |C.C. % | 0.72) 0.64) 0.46] 0.39) 0.40) 0.3 
MS.  ..|16.8 | — {16.0 | — |15.6 |15 
Brinell ..| 223 | 207 | 187 |179 |183 {17 


T.C. % | 3.16) 3.17) 3.17] 3.19) 3.13] 3.15 
0.97 |C.C. % | 0.68) 0.64) 0.48) 0.43) 0.38) 0.38 

M.S.  ../16.6 |16.2 |15.7 |15.3 {15.4 |15.5 
Brinell ..| 223 | 212 | 197 | 183 | 183 | 179 


T.C. % | 3.25] 3.28) 3.24) 3.22) 3.23) 3.29 
1.87 |C.C. % | 0.74) 0.70) 0.65) 0.52) 0.51) 0.51 
SS. ..|17.0 |16.6 [16.6 |16.4 [15.8 |15.9 
Brinell ..| 223 | 212 | 192 | 183 | 179 | 183 


T.C. % | 3.32) 3.29) 3.31) 3.35) 3.28) 3. 
2.43 |C.C. % | 0.77) 0.74) 0.73) 0.55) 0.56) 0.54 
MS. ..|17.6 | — |16.8 |16.5 | — {16 

Brinell ..} 223 | 217 | 197 | 183 | 183 | 183 


ments are given in Tables VII and VIII and Fig. 2 
and summarised in Fig. 7. 

The effect of increasing the manganese from 0.51 
to 2.43 per cent. is to increase the stability of the 
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irons under heat treatment at both 450 deg. C. 
and 550 deg. C. The 0.51 per cent. manganese iron 
shows a combined carbon decrease of 45.8 per 
cent. at 450 deg. C., the 0.97 per cent. iron a 44.1 
per cent, decrease, the 1.87 per cent. iron a 31.1 
per cent. decrease, and the 2.43 per cent. man- 
gauese iron a 27.3 per cent. decrease. The corre- 
sponding decreases in combined carbon for the four 
irons at 550 deg. C. are 86.1, 82.4, 71.6, and 66.2 
per cent. At 450 deg. C. the strength decreases 
decline as the manganese increases, but at 550 


Taste VIII.—Heat Treatment at 550 Deg. C. 


Manganese Series. Duration of Heating in hours, 
Mn. % _ 0 | 40 | 80 | 120 | 160 | 200 
T.C. | 3.18) 3.21| 3.20] 3.20| 3.20] 3.17 
0.52 |C.C. % | 0.72) 0.24) 0.13] 0.10) 0.09] 0.10 
MS. ../16.8 | — |15.0 | — |15.1 [14.9 
Brinell ..| 223 | 159 | 138 | 134 | 138 | 134 
T.C. % | 3.16] 3.13] 3.16] 3.15] 3.15] 3.14 
0.97  % | 0.68) 0.12) 0.11] 0.09] 0.12] 0.12 
M.S. °..|16.6 |15.8 {15.1 [14.8 |14.6 |14.8 
Brinell ..| 223 | 138 | 129 | 129 | 125 | 129 
T.C. | 3.25] 3.28] 3.24] 3.22] 3.28] 3.29 
1.87 |C.C.  % | 0.74] 0.57] 0.38] 0.23] 0.21) 0.21 
M.S. ..|17.0 {16.0 [15.6 {15.1 |15.0 |15.0 
Brinell ..| 223 | 171 | 156 | 140 | 137 | 140 
IT.C. | 3.32| 3.36] 3.30] 3.35] 3.35] 3.34 
2.43 |C.C. | 0.77) 0.69) 0.46] 0.27| 0.25) 0.26 
M.S. .. |17.6 |16.4 {16.1 |15.4 |15.2 |15.4 
Brinell.. | 223 | 187 | 171 | 159 | 148 | 148 


deg. C. they are more erratic, remaining more or 
less constant, while the Brinell hardness decrease 
is similar at 19.8 per cent. for the two lower man- 
ganese irons and similar at 18.0 per cent. for the 
two higher manganese irons at 450 deg. C., and 
at 550 deg, is irregular, showing a rise for the 0.97 
per cent. manganese iron, then a steady decrease. 
The rate of decomposition, Fig. 3, at 450 deg. C. 
is more or less uniform, stability being attained 
after 120 hours’ treatment, but at 550 deg. C. de- 
composition of the lower manganese irons 0.5 and 
0.97 per cent. is rapid, the larger proportion of 
the change taking place in the first 40 hours, the 
higher manganese irons, however, stabilising after 
120 hours’ heating. 

The effect of increasing the manganese content 
of grey cast iron is therefore to increase the sta- 
bility of the iron at any temperature and this in- 
crease in stability increases uniformly with increas- 
ing manganese content, Fig. 10, both as regards 
combined carbon, strength and hardness. This in- 
crease in stability is no doubt due to the increas- 
ing quantities of manganese carbide, Mn,C, form- 
ing with the iron carbide, Fe,C, a more stable 
solid solution, 


Phosphorus Series. 


In Tables TX and X and Fig. 3 are given the 
results obtained from the phosphorus series, 


Tar_e I1X.—Heat Treatment at 450 Deg. C. 


Phosphorus Series. Duration of Heating in hours. 


P. % = 0 | 40 | 80 | 120 | 160 | 200 


| 3.12] 3.10) 3.09] 3.15) 3.12] 3.10 
P.1. % | 0.72] 0.69) 0.55] 0.40) 0.33] 0.33 
0.20% P. |Brinell ..| 223 | 197 | 192 | 183 | 174 | 174 


T.C. % | 3.09} 3.12] 3.10] 3.07) 3.10] 3.10 
P.2 |G.C. % | 0.68) 0.64) 0.56] 0.36] 0.31] 0.32 
“us. ..117.2| —| — 16.91 — 168 


0.41% P. |Brinell ..| 223 | 197 | 187 | 183 | 170 | 170 


3.16] 3.17| 3.17| 3.19] 3.13] 3.15 
P.3 % | 0.68) 0.64] 0.48] 0.43) 0.38] 0.38 
MS. |..|16.6 [16.2 (15.7 {15.3 
0.70% P. |Brinell ..| 223 | 212 | 197 | 183 | 183 | 17 


T.C. % | 3.11) 3.10) 3.07) 3.08) 3.11] 3.16 
P.4 (CC. % | 0.67) 0.63) 0.50) 0.42) 0.40) 0.40 
MS. ..|15.2 |14.7 |14.4 [14.2 |14.3 |14.2 


1.06% P. |Brinell ..| 217 | 197 192 | 192 | 174 | 174 


Table III. The strength of these irons in their 
cast condition before treatment shows an increase 
in strength from 0.20 to 0.41 per cent. phosphorus, 
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after which there is a decrease with 0.70 and 1.06 
per cent. phosphorus. These values agree well with 
the recent investigations of Hamasumi,'* who 
found an increase in strength up to 0.308 per cent. 
phosphorus, after which the strength decreased, and 
also more generally with the earlier investigations 
of Turner’ and of Coe,'* who conclude that up to 
1.0 per cent. phosphorus strengthens cast iron, but 
further additions weaken it. 


From Fig. 8 it is seen that the influence of 
increasing the phosphorus in grey cast iron from 
0.20 to 1.06 per cent. is slightly to increase the 
stability of the combined carbon both at 450 and 
550 deg. C. At 450 deg. C., as the phosphorus con- 
tent’ increases, the values for the decomposition of 
the combined carbon decrease uniformly from 54.1 
to 41.2 per cent., those for the decrease in strength 
from 7.2 to 6.6 per cent. and for the Brinell hard- 
ness from 22.0 to 19.8 per cent. The correspond- 
ing values for 550 deg. C. are 86.1 to 80.0 per 


301 


This stabilising effect of phosphorus, although 
slight, would appear to be due to the fact that the 
eutectic of iron, carbon, and phosphorus is more 
stable than the eutectoid of iron and carbon, the 
phosphorus in the phosphide eutectic rendering the 
iron carbide more stable. Graziani,'® in his re- 
searches on the influence of temperature on the 
mechanical properties of a series of cast irons con- 
taining 0.21 to 1.15 per cent phosphorus, also 
states that the irons containing the higher per- 
centages of phosphorus are the strongest even when 
heated. 

Silicon Series. 

In this series of irons, Table IV, as previously 
mentioned, the phosphorus content is not uniform 
throughout the series. The lower silicon irons 0.65 
to 1.45 per cent. having a phosphorus content aver- 


TarLe XI.—Heat Treatment at 450 Deg. C. 


Silicon Series. Duration of Heating in hours. 
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cent., 12.5 to 9.8 per cent. and 41.2 to 40.6 the 
Brinell hardness values being slightly erratic at 
both temperatures. The decomposition rate of 
these irons is much slower at 450 deg. C. than at 


TasLe X.—Heat Treatment at 550 Deg. C. 


Phosphorus Series. Duration of Heating in hours. 


P.% ~_ 0 | 40 | 80 | 120 | 160 | 200 
T.C. | 3.12] 3.11] 3.08} 3.10] 3.08) 3.08 
P.1 % | 0.72] 0.16] 0.09) 0.10} 0.08) 0.10 
MS. — 15.0 14.7 


0.20% P. |Brinell ..} 223 | 149 | 143 | 131 | 131 | 131 


T.C. % | 3.09} 3.13] 3.09) 3.10) 3.13) 3.10 
P.2 |C.C. % | 0.68) 0.18} 0.13) 0.10) 0.10) 0.10 
M.S. (17.2) — 14.9 15.0 


0.41% P. Brinell ..| 223 | 156 | 146 | 140 | 128 | 131 


T.C. % | 3.16| 3.13] 3.16] 3.15] 3.15] 3.14 
|C.C. % | 0.68) 0.12| 0.11] 0.09] 0.12) 0.12 
MS. °..\16.6 |15.8 |15.1 [14.8 |14.6 [14.8 


8 
0.70% P. |Brinell ..} 223 | 138 | 129 | 129 | 125 | 129 


3.11] 3.10] 3.10] 3.11] 3.04 

P.4 |C.C. % | 0.67| 0.19] 0.17| 0.15] 0.14] 0.14 
14.8 |14.0 |13.9 [13.7 
1.06% P. |Brinell ..| 217 | 143 | 131 | 129 | 129 | 129 


550 deg. C., Fig. 3. At 450 deg. C. decomposition 
takes place uniformly and appears complete after 
120 hours’ heating, while at 550 deg. C. practically 
the whole of the decomposition takes place during 
the first 40 hours. 
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Si. and 
P. on _ | 0 | 40 | 80 | 120 | 160 | 200 
s.1. | 3.35] 3.38| 3.38! 3.32! 3.32] 3.32 
| 0.91] 0.88] 0.84) 0.80) 0.80] 0.80 
0.65% Si.|M.S. |18.0 |17.7 (17.3 |17.3 [17.5 
0.17% P. |Brinell ..| 217 | 212 | 2 


207 | 201 | 197 | 201 
8.2 |T.C. % | 3.20] 3.18] 3.20} 3.19) 3.23) 3.22 
C.C. % | 0.87) 0.83) 0.78) 0.74) 0.75) 0.75 
1.05% Si.|M.S. 14.4 | — |14.4 /14.; 
0.34% P. |Brinell ..| 217 | 207 | 201 | 193 | 193 | 19% 


8.3 |T.C. % 


7| 3.26) 3.23) 3.28) 3.25] 3.25 
——C.C. 0.78) 0.74) 0.69) 0.66) 0.65) 0.65 
1.03% Si.|M.S. — {14.3 {14.4 |14.¢ 

0.20% P. |Brinell ..| 229 | 212 | 212 | 207 | 207 | 207 


8.4 |T.C. % | 3.08] 3.10) 3.11 
| 

1.10% Si.|M.S. 
0.22% P. |Brinell ..| 229| —| —| — 


3.09) 3.07) 3.06 
0.76) 0.74| 0.66) 0.63) 0.62) 0.62 


8.5 |T.C. % | 3.07) 3.10 3.10) 3.08) 3.09 
% | 0.78) 0.75) 0.70) 0.65; 0.57) 0.57 
1.17% Si.|M.S 17.6) — 


0.29% P. |Brinell ..| 229 | —| —| —| — 


8.6 ITC. % | 3.08] 3.03] 3.07] 3.13] 3.05] 3.12 
% | 0.79] 0.76] 0.72| 0.64] 0.51| 0.52 
1.24% Si.M.S. | —| — |16.3 | — |16.5 
0.36% P. |Brinell ..| 223 | 217 | 207 | 197 | 179 | 179 

8.7 |T.c. % | 3.12| 3.10] 3.09] 3.15] 3.12] 3.10 
| 0.72| 0.69] 0.55| 0.40] 0.33] 0.33 
1.46% Si.lM.S. °..|16.8| —| — |15.6] — |15.6 
0.20% P. |Brinell ..| 223 | 197 | 192 | 183 | 174 | 174 

8.8 |T.C. % | 3.16] 3.17] 3.17| 3.19] 3.13] 3.15 
 % | 0.68] 0.64] 0.48] 0.43] 0.38] 0.38 
1.48% Si.JM.S. “..116.6 [16.2 |15.7 115.3 [15.4 |15.5 
0.70% P. |Brinell ..| 223 | 212 | 197 | 183 | 183 | 179 

8.9 ITC. % | 3.25] 3.25] 3.25] 3.25] 3.25] 3.22 
 % | 0.60) 0.51] 0.32] 0.19] 0.18] 0.17 
1.91% Si.|M.S. 14.7 {14.4 |14.0 |13.3 {13.2 |13.: 


0.81% P. |Brinell ..| 217 | 207 | 183 | 159 | 156 | 152 


8.10 |T.C. % | 3.20) 3.18] 3.23] 3.20] 3.19] 3.22 
0, | 0.27| 0.14| 0.11 
1.01% P. |Brinell ..! 217 | 197 | 171 | 148 | 148 | 143 


aging 0.25 per cent., while in the higher silicon 
irons 1.48 to 2.19 per cent. silicon, the phosphorus 
averages 0.87 per cent. It will be noted that S7 
and §8 are irons of practically similar composition 
excepting the phosphorus content, thereby linking 
the lower and higher silicon irons. The total car- 
bons range from 3.08 to 3.35 per cent., but so far 
as decomposition of combined carbon is concerned, 
this variation should not affect the results by more 
than 2.5 per cent. Similarly the manganese con- 
tents lie between 0.79 and 0.97 per cent., with one 
exception, a variation which should not have a 
marked effect on the heat-resisting properties. 
As regards tensile strength the irons give values 
somewhat irregularly, especially the lower silicon 
irons. This is possibly due to their method of 
manufacture, Sl being cast by the Perlit process 
into dry sand moulds, S2 also being cast by the 
Perlit process—not, however, into moulds but as 
test bars on a casting—while S3 was cast directly 
into cold dry sand moulds. There is, however, a 
distinct falling off in strength after 1.24 per cent. 
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silicon is obtained, a value lower than Turner’s 
1.8 per cent. silicon, but in agreement with Hama- 
sumi’s'* silicon iron of 1.24 per cent. With the 
exception of the two Perlit irons the hardness 
decreases with the higher silicon irons. 

The heat-resisting properties of these irons after 
testing at 450 and 550 deg. C. are given in 
Tables XI and XII, the rates of decomposition of 
combined carbon in Figs. 4 and 5, while the data 
as regards all the properties are represented 
graphically in Fig. 9. 

Considering first combined carbon decomposition 
at 450 deg. C., it is seen that the decomposition 
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rises from 12.1 with 0.65 per cent. silicon to 77.0 
per cent. with 2.19 per cent. silicon, and at 550 
deg. C. the corresponding values are 19.8 per cent. 
and 100.0 per cent. At both temperatures, but 
more especially at 550 deg. C., decomposition is 
slow and uniform up to 1.10 per cent. silicon. 
With increase of silicon to 1.17 per cent. the 
amount of decomposition increases considerably 
from 18.4 to 27.0 per cent, at 450 deg. C., and 
from 32.9 to 55.1 per cent. at 550 deg. C., after 
which it continues fairly uniformly, _ being 
accelerated, however, at 550 deg. C. with over 
1.50 per cent, silicon. With 2.19 per cent, silicon 
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and a temperature of 550 deg. C. decomposition is 
total. 

A study of the decomposition curves in Fig, 9 
indicates therefore the presence of a critical point 
in the silicon composition between 1.10 and 1.17 
per cent. silicon, below which there is a marked 
increase in stability. It has been suggested that 
this increased stability of lower silicon irons is 
due to their method of manufacture, giving a 
higher initial combined carbon and a more uniform 
structure. The results obtained, however, do not 
confirm this theory, as the irons S4 and S5, con- 
taining 1.10 and 1.17 per cent. silicon respec. 
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tively, have practically the same general composi- 
tion, and have the same initial combined carbon 
conient, yet are different regarding heat-resisting 
properties. Also the irons S2 and $3, having prac- 
tically similar silicon contents, were cast by a hot 
mould and a cold mould process respectively, and 
yet only show a carbon decomposition difference of 
4 per cent, at 550 deg. C. The increase in stability 
must therefore be due to the silicon content alone, 
which, if it is below 1.10 per cent., gives added 
stability, which increases slowly the silicon 


Tarte XIT.—Heat Treatment at 550 Deg. C. 
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diminishes, and which, if the silicon is over 1.20 
per cent., diminishes the stability, increasing silicon 
accelerating the tendency to decomposition. While 
discussing this point it may be noted that experi- 
ments by Hatfield’! and by Hague and Turner” 
on the precipitation of graphite during solidifica- 
tion show that graphitisation does not take place 
progressively with increase in silicon, but that 
there is a definite percentage of silicon at which, 
according to the rate of cooling, the bulk of the 
graphite is deposited. According to the former 
investigation, up to 1.10 per cent. silicon only a 
trace of graphite is precipitated, while with 
increasing quantities of silicon graphitisaton pro- 
ceeds slowly and uniformly to 1.78 per cent., when 
it becomes more or less complete. The latter 
investigators found that increasing the silicon 
from 0.97 to 1.19 per cent. increased the carbon 
precipitation from 0.23 to 1.32 per cent. The 
work of these investigators indicates therefore a 
critical silicon composition as regards solidification 
somewhere in the vicinity of 1.1 to 1.2 per cent. 
silicon, 

The rate of carbon decomposition in the various 
silicon irons, Figs. 4 and 5, shows that, at 450 
deg. C. with the lower silicon irons up to 1.10 per 
cent. silicon where decomposition is small, it is 
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more or less complete after 120 hours’ heating, 
while with the higher silicon irons 160 hours is 
required. At 550 deg. C. the rates of decomposi- 
tion are more regular, the lower and higher silicon 
irons attaining stability during the first 40 hours’ 
heating, the former with slight change, while in 
the latter the combined carbon is almost entirely 
decomposed. The intermediate irons decompose 
uniformly and attain stability after 120 hours’ 
heating. 

The effect of silicon on the hardness properties 
after heat treatment gives curves somewhat similar 
to those obtained for combined carbon decomposi- 
tion, Fig. 9, showing a distinct change between 
1.10 and 1.20 per cent. silicon. After treatment at 
450 deg. C. with a silicon content of 1.05 per cent. 
the hardness decrease averages 10.0 per cent., 
while with 1.24 per cent, silicon it approximates 
20.0 per cent., and increases as the silicon 
increases. At 550 deg. C. corresponding values 
for 1.05 and 1.24 per cent. silicon are 15.7 and 
35.9 per cent., and with 2.19 per cent. silicon a 
44.2 per cent. decrease is obtained. Similar curves, 
however, were not obtained for cecreases in 
strength, the results being irregular, although the 
general tendency is for the strength to decrease 
as the silicon increases. 

Summarising the results of these experiments, it 
may be stated that silicon has a very noticeable 
effect on the heat-resisting properties of cast iron. 
With 1.10 per cent. of silicon, stability is marked, 
and increases slowly as the silicon decreases, but 
with over 1.20 per cent. silicon stability is greatly 
reduced, and diminishes rapidly as the silicon 
increases. 

(To be continued.) 


Foundry Purchasing.— XXVIII. 


By Eric N. Simons. 


Recording the Arrival of Gocds. 

All goods received at the sidings should be 
recorded in a book, made up of pages of six 
columns bearing the following captions :— 
** Date ’’; “Truck No.’’; Description ”’ ; 
Where from ”’; ‘‘ Sent to”’; and ‘‘ Weight.” 

Goods received by road should be entered in a 
ledger with pages ruled to carry the following 
headings :—‘‘ Date’”’; ‘‘Order No.”; ‘ Descrip- 
tion ’’; ‘‘ Sender ’’; Town’; ‘ Gross Weight 
“Tare”; “Net Weight”; and 
“* Received by.’’ In this way a complete record is 
kept of every lot of goods that enters the works. 
From these records ‘‘ Goods Received Notes ”’ are 
made out, as shown in Fig. 1. These indicate the 


Sender. Date. 
Where from 
Weight. 
Order No. Description. 
T.1C. 16 1L 
Sent to 


Fic. 1.—Goops Recetvep Nore. 


essential information required by the buying 
department and the receiving department. Three 
copies of these notes are made out, one being kept 
for reference, another going to the recipient of 
the goods, and a third being retained in the 
weigh office as a precaution against loss of the 
original. If the weigh office has detected any dis- 
crepancy between the advised and actually 
recorded weights, it writes at the foot of the 
weight column in the goods received note: 
‘* Sender gives (whatever the alternative 
weight may be.)’’ As a general rule, wherever 
any such doubt exists, the goods are weighed a 
second time on hand scales in the _ receiving 
department, and if this second weighing confirms 
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the weigh-office statement, the matter is taken 
up with the supplier. 


Receipt of these official notes from the weigh 
office enables the buying department to check 
invoices more accurately, and their receipt by the 
department to which the goods have been sent 
draws attention to their arrival, and prevents 
their being overlooked. 

The weigh offices are always to be notified of any 
special delivery stipulations in contracts for raw 
materials. For example, if the contract declares 
that goods are to be delivered in 10-ton lots, fort- 
nightly, the weigh office is advised of this arrange- 
ment, and has authority to refuse any consign- 
ment despatched in advance of the date on which 
it is required. 

If a consignment is delivered without sufficient 
information being available to enable its destina- 
tion to be discerned at a glance, the weigh office 
has to attempt to trace it. It first communicates 
with the other weigh offices, to see if these are ex- 
pecting a similar consignment, and if this brings 
no result, the buying department is asked. Failing 
any intimation thence, the consignment is for- 
warded to the stores for examination and reten- 
tion pending further developments, 

Deliveries by parcel and letter post are not 
dealt with by the weigh offices, but are made to 
the postal department. Here each parcel received 
is entered in a book ruled to provide the following 
captions :—‘‘ Received from’’; ‘‘In good condi- 
tion’’; ‘‘Date’’; ‘“ Package’’; ‘*To whom 
addressed’; ‘‘ Place’; and 
* Received by.’? The postal department boys then 
deliver the parcels—apart from such as belong to 
private  persons—to the buying department, 
whence they are distributed. The various 
recipients sign for the parcels the space 
provided. 


Variations in Weigh Office Organisation. 


In some instances there are a number of weigh- 
men who record weights and arrivals at sidings 
and entrances, but only one central weigh office. 
To this are sent all the received goods books, and 
clerks in the weigh office make out from these the 
goods received notes for the buying department 
and receiving departments (see Fig. 1). It is the 
task of this central office to make all inquiries 
regarding the destination of goods, to arrange for 
the distribution of all consignments received, and 
to notify discrepancies in weight. The principal 
point in connection with this variant on the 
scheme outlined is that the weighmen are merely 
weighing officials, all clerical and distributive work 
being done by the weigh office. 

One matter that must be stressed is that it is 
no part of the weigh office’s work to inspect, check 
or count goods. It is concerned solely with weight 
and reception. In some firms the weigh office does 
not even distribute goods received, but merel 
notifies the various departmeats of their arrival, 
and leaves them to make their own arrangements 
regarding delivery. The writer is of opinion that 
this is putting the cart before the horse, and that 
it only too often leads to goods lying neglected in 
a yard or archway for days, until someone remem- 
bers to send for them. Especially is this true of 
small packages. 

Some firms dislike sending copies of orders to 
the weigh office, but it is essential that this should 
be done. Otherwise the weigh office may find 
itself accepting in ignorance goods that have not 
been ordered, or materials for which the orders 
have been cancelled. Furthermore, when weights 
or quantities over and above what are ordered are 
presented to the weighman for acceptance, he is 
enabled to detect the error and consult the buyer 
without delay. 

Another point, though not a matter intimately 
associated with purchasing, is the receipt of goods 
returned by customers. The weigh officer should 
be carefully instructed whether he is to take these 
in or not. 


Mr. B. Parpor Tuomas, a Newport shipowner, has 
placed with Messrs. Lithgows, Limited, of Glasgow, 
an order for five cargo vessels of tonnages varying 
from 6,500 to 7,200. 
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French Foundry Practice. 


The opening meeting of the session of the West 
Riding of Yorkshire Branch of the Institute of 
British Foundrymen took place on October 6, at 
the Bradford Technical College, when Mr. W. G. 
Thornton (Bradford) delivered a brief Presidential 
address, followed by an interesting lecture—illus- 
trated by lantern pictures and diagrams on the 
blackboard—on a visit he had paid to a French 
foundry. Mr. H. Sayers (Leeds), senior vice- 
president, presided for the occasion, 


Presidential Address. 

Mr. THornton, in his opening observations, 
apologised for the brevity of the Presidential 
address, but added the hope that the lecture would 
he sufficiently interesting to afford ample con- 
pensation for anything that might be short of 
what the members expected in an address. When 
he was elected to the chair, at the end of the 
previous session last spring, he took the presi- 
dency in the hope that by the end of his term 
of office foundry trade conditions would have so 
improved that there was a definite move forward 
to be recorded, and that they could look forward 
to it not being very long before they were having 
difficulty in coping with the volume of orders 
coming forward. That would have been a de- 
lightful start to his winter session as President. 
Unfortunately, trade conditions were little 
different from those prevailing at the end of the 
previous session. He could not say he saw im- 
mediate signs of big improvement, but he was 
sufficient of an optimist to believe that the 
British foundry industry would come into its own 
again, and his only possible advice to the mem- 
bers of the Institute was that they should pre- 
pare themselves to the utmost for that time when 
it did arrive. (Hear, hear.) The Institute of 
British Foundrymen could help its members very 
considerably in that direction, if they would 
themselves consent to be assisted by attending the 
lectures. Attendance at the lectures not only 
afforded much information, both technical and 
practical, but it gave them all opportunity to get 
on their own feet, exchange experiences and 
problems, learn by the difficulties of others and 
impart some little helpful information to col- 
leagues in the craft. To come down to hard 
facts, he assumed it was for those reasons that 
they were all there. 


Mr. THornNTon suggested that any members who 
had difficulties in connection with their work 
should bring them to the meetings. Financial or 
commercial problems were outside of the scope of 
the meetings, but anything of a practical nature, 
or problems of a technical or scientific nature in 
connection with any branch of the industry, were 
matters that ought to be ventilated and thrashed 
out in meeting for the general good. The branch 
had a unique membership, comprising, as it did, 
practical foundrymen alike in iron and steel and 
brass; foundry foremen; foundry managers; 
foundry owners; cupola specialists; pattern 
makers; chemists; and men engaged on metal- 
lurgical and scientific research. They had also a 
few specialists on the various materials which were 
essential in the foundry. With such a combina- 
tion in the membership, surely they should be 
able to make something useful out of the branch! 


Mr. THornTon, in conclusion, appealed for loyal 
and consistent support of the Council in its 
endeavours to provide for the good of the mem- 
bers. A syllabus had been prepared which he 
thought could be claimed to be particularly attrac- 
tive, including some valuable papers and works 
visits. The first visit, that undertaken to the 
works of Messrs. Worthington Simpsons, Newark, 
on September 22, had been intensely interesting, 
and on a joint occasion with the East Midlands 
Branch he had been delighted to see the West 
Yorkshire Branch so well represented. Mr. 
Thornton urged all members to attend regularly 
and to assist personally in strengthening the 
membership. 


Mr. Thornton then delivered his lecture on “‘ A 
Visit to a Continental Foundry,” which we 
printed in our issue of April 21, 1921. 


Discussion, 

The CnarrmMan (Mr. Sayers), stating that Mr. 
Thornton would welcome discussion or questions, 
said the occasion had been quite a new departure 
on the occasion of a new President’s opening of a 
session, and it had been extremely interesting. 
Personally, he had not had very much experience 
in repetition casting work, but he had _ been 
greatly interested in the experiences as outlined 
by Mr. Thornton, and the story of the manner in 
which the work was done in one works in France. 
So far as concerned the question of sand, he had 
satisfied himself that, on the whole, they needed 
the sand open; yet he knew of a case of a man 
who used it close and wanted it still closer. 


Mr. R. D. Wetrorp (Bradford), proposing a 
vote of thanks, said the President, in his opening 
remarks, had made some very pertinent remarks 
which should be taken to heart. He wished 
especially to support the President in his appeal 
to more members to get on their feet and help 
each other by relating experiences and how prob- 
lems had been dealt with. One, would imagine 
sometimes that foundry work must make men shy, 
but it was only a case of getting up once to 
break the ice, and then it was easy. Mr. Welford 
agreed with the President that though the West 
Riding Branch was flourishing, there was ample 
room for improvement in membership, consider- 
ing the large number of foundries in the West 
Riding. The difficulty seemed to be to get into 
personal touch with all potential members, and 
then to persuade them to a realisation of the very 
real benefits they would gain from membership. 
There was little doubt that before many years 
were passed the Institute would have to estab- 
lish examinations for admission to membership, as 
other professional Institutes had done. There 
were many men in the craft to-day who knew 
their job thoroughly as practical men, and who 
would be valuable members, but who probably 
would have very great difficulty in passing a 
modern scientific examination. It was very 
desirable that such men should be got into mem- 
bership of the Institute before they became 
possibly permanently shut out by examinations, 
whose real aim would be to set up a standard 
for the younger men coming on. 


Turning to the subject of the lecture, Mr. 
Welford said it used to be rather fashionable in 
foundry life to deride or ridicule Continental 
foundry methods, but the President had shown 
something of the work of one of the leading 
foundries in France, together with pictures of an 
Italian foundry which had a range of machines 
that made one gasp with astonishment. The Con- 
tinental people had had the advantage of coming 
into the industrial world able to benefit by the 
longer experience enjoyed by this country. Par- 
ticularly was that so in foundry work, and there 
was no doubt that there were some directions in 
which the British foundryman could learn some 
points from first-class modern Continental 
practice. Mr. Welford said he had been much 
struck by the D4 machine, which he had seen in 
work and which he believed had great capabili- 
ties. The cupola with the syphon arrangement 
was excellent. The idea, of course, was to keep 
a reservoir of metal inside the cupola from which 
to draw. He had no doubt at all that it was very 
good for a continuous foundry and for light work 
foundries where they did not give much time to 
skimming for slag. 

In answer to a further question by Mr. 
Welford, Mr. Thornton said he had kept off the 
subject of the production capacity of the French 
machines, because when one started a discussion on 
anything of that sort one never knew where it 
was going to end. The machines, like most other 
plant, would produce largely what the user made 
them produce, according to knowledge of how to 
use them to the best advantage, but he refrained 
from making claims which might not be sub- 
stantiated in the experience of somebody else. 
The conditions of working these machines, 


naturally, must affect their productive capacity. 
In regard to the cupola stream, commented upon 
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by Mr. Welford, the President remarked that the 
ladles were coming round on a mono-rail and the 
process was absolutely continuous. There were 
probably twenty or thirty ladles on the rail. 


Necessity for Mechanical Handling. 

Mr. A. S. Worcester (Huddersfield) said both 
the short Presidential address and the lecture had 
been of great interest. In the former, he thought, 
perhaps the most valuable feature of all was the 
suggestion of a new departure in custom at the 
meetings of the branch, by which members were 
definitely invited to bring their troubles for full 
and frank discussion. He thought if members 
would take advantage of that suggestion there 
would be some most valuable discussions and 
perhaps a good deal of useful enlightenment. 
Turning to the subject matter of the lecture, Mr, 
Worcester said he had himself, on a_ former 
occasion, had the privilege of visiting a Con- 
tinental foundry. He was a little disappointed 
Mr. Thornton had not dealt more fully 
with the matter of pattern plates. There was 
much to be learned from Continental methods of 
pattern plate making, which might well form a 
subject of consideration for an evening of the 
Branch. The tapping hole system described by 
the President was an excellent idea, and appar- 
ently was answering very well in practice. Mr. 
Worcester said he remembered that when he was 
in France he found foundry work in general 
rather like comic opera so far as the personnel 
was concerned. It was in the days when all kinds 
of scratch labour was in use because of the war, 
and he found girls and coloured people very 
largely in evidence in the works. He was given 
to understand that no Frenchman, in those times, 
at any rate, would take on labourers’ work, and 
the labour problem was no doubt serious for the 
French, but the results rather curious from the 
point of view of a looker-on. Mr. Worcester 
expressed great interest in the machines 
described and illustrated in the lecture, but 
thought Mr. Thornton had perhaps missed one of 
the best little machines there was in use—the 
double machine. 


Mr. Trornton: I have no slide of it. It is all 
for very shallow work, and did not interest me 
particularly, for that reason. 

Another striking feature in these production 
jobs, proceeded Mr. Worcester, was the speed at 
which the handling operations must work, as com- 
pared with hand operations in a general foundry. 
He had noticed on one slide the figure of 144 
double lifts—which, of course, meant 288 hand 
operations. Then they had to be lifted again to 
the assembling machines and then to the floor, and 
then quite probably nearly a quarter-mile walk. 
This, Mr. Worcester suggested, must mean work 
many times faster than was general in foundry 
labouring. The President, went on Mr. Worcester, 
was quite right in his observations on venting. 
There was not much venting on machines in the 
Continental foundry, but he (Mr. Worcester) had 
never seen so much time put into the face as in 
some of the French foundries. In ordinary dry 
foundry shops one could hardly see an inch of 
surface that was not covered with 6-in. wire nails. 
He had seen nothing like it anywhere in England. 
The loam moulding on the Continent, also, was not 
up to the standard of that in England. Mr. 
Worcester said he had heard a high tribute paid 
to Mr. Thornton, who was declared to be getting 
the best production on the French machines of 
any firm in England. (Applause.) 

Mr. Tuornton, replying to Mr. Worcester’s 
observations, said anybody who had seen the 
operations on pattern plate making in France 
would agree that it was practically impossible for 
him to try to explain them to that evening’s 
meeting. He went to Paris to learn what he 
could in the making of pattern plates. He had 
voluminous notes, but though his firm and him- 
self had tried to make them they did not really 
succeed. It was by no means so simple as it 
looked. Once the pattern was made, it was made 
practically for good. Mr. Thornton said he had 
a pattern in use to-day which must have made 
120,000 castings. It should be remembered, of 
course, that the cost of the plant and the patterns 
was prohibitive unless one was certain of con- 
siderable repetition work. Turning back to the 
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number of boxes, Mr. Thornton said he had not 
been particularly interested in the DF4 machine 
because it was for very shallow work, but he saw 
it working with two girls who put down 60 moulds 
in the hour. It made one wonder how it was done. 
When he had installed the machine at his former 
works he had a stop-watch in his hand and timed 
every operation to see where time was likely to 
be lost or might be gained. When one came to 
analyse the work like that there was a multitude 
of separate operations, and it was then that one 
found where the “snag’’ was and where one 
might eliminate a little time here and_ there. 
In regard to Mr. Worcester’s comparisons between 
Continental and British foundries, Mr. Thornton 
said his own observations in the Paper were, of 
course, made entirely on machine lines. He was 
by no means impressed by the general foundry 
work, which in many ways was a long way behind 
British practice; but in this particular kind of 
work, of which he had been speaking, the French 
certainly excelled. 

Mr. S. W. Wise (Hon. Secretary of the Branch) 
said he fully endorsed the desirability of the idea 
of members bringing their troubles to the meet- 
ings. Most of them, he felt, would be able to 
bring many troubles. Mr. Wise said he had never 
had the good fortune to visit a Continental 
foundry. He remembered that four or five years 
ago French and other Continental practice was 
‘“hoosted ’’ up a good deal in England. He could 
not say whether results had fully justified all that 
had been then claimed, but from Mr. Thornton’s 
experience in following out their methods one 
gathered that there was much to be said for 
such practice, and Mr. Thornton had been able 
to improve on Continental methods. Yet one 
did not hear of many British foundries putting 
these machines in, and he wondered how they 
would compare with the machines at present in 
use in most British foundries, for the class of 
work that was being done there. On the recent 
visit to Newark, jointly with the Fast Midlands 
Branch, they had listened to another gentleman 
who had been through a French foundry. Speak- 
ing of the sand-mill, that gentleman’s feelings 
seemed to be that in the Continental foundry that 
was largely a piece of ‘‘ eye-wash ”’ for visitors, 
whilst the men working had to get hold of any 
sand they could lay hands on for the job. Mr. 
Thornton had a sand-mill in his own place, and 
one would be interested to know what quantity of 
sand he got out of it each day. He (Mr. Wise) 
had a feeling that a good many members would 
he handicapped by the small quantity that would 
flow from the table. Mr. Wise said he had been 
greatly interested in the tapping spout, an 
example of which in use, Mr. Thornton suggested, 
was likely to be seen by the members on a forth- 
coming works visit. It seemed to him (Mr. Wise) 
that there was a liability of trouble by the 
tapping spout getting made up and difficulty in 
preparing the passages before blowing. He 
thought a certain amount of slag was probably 
likely to get in the spout when the stream flowed 
down, and that there may be trouble in avoiding 
or overcoming that. 

Mr. TuHornton, replying to Mr. Wise, said he 
did not know the size of the particular sand-mill 
he had shown on the screen. There were various 
sizes; some that would do one ton per hour and 
some three tons per hour. His own sand-mill 
would do two tons per hour and pass it through 
the disintegrator as well. They put about half 
of their sand through it. In regard to the tapping 
spout, Mr. Thornton said he saw no reason why 
there should be any more trouble than with an 
ordinary tapping hole. He did not see any like- 
lihood of slag getting into the spout unless, of 
course, the last tap was left until the metal was 
too dull to run away. Unless it were entirely 
drained there was no dirt or slag approaching the 
tap hole. Mr. Thornton said he had not this 
tapping method in his own place, but he thought 
there was a good deal to be said for it, and 
members would, he hoped, be able to see it in 
operation on the occasion of a forthcoming visit. 

Mr. W. Parker (Sheffield)—ex-President of the 
Branch—supporting the vote of thanks, said he 
thought Mr. Thornton would readily agree that 
these machines of which he had spoken were par- 
ticularly for large quantity and special work. Mr. 
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Parker said he had himself formerly had a good 
deal of practice with large hydraulic machines, 
but the firm discarded them because they could 
not keep up the box supply—he was speaking of 
work on sectional boilers, ete. They found it diffi- 
cult to get them solid under the bars except by 
tucking, and the men complained a great deal of 
injury to the hands. There were very hard and 
very soft places under the bars. 

Mr. THornton said he agreed, very largely, 
with Mr. Parker’s remarks as to hydraulic 
machines for large work. Nevertheless, if he were 
called upon to make castings much bigger than at 
present he doubted whether he would go in for 
hydraulic machines, especially if he had to cast 
them in boxes. When one was working with boxes 
on machines like these the output dropped. Boxes 
were being worked successfully on these machines 
of the smaller size. The tucking difficulty under 
the bars, mentioned by Mr. Parker, had been over- 
come. The pattern was squeezed up against the 
bar, and he thought that was likely to eliminate 
much of the trouble. In regard to sand mixing, 
that was a point which was having a lot of con- 
sideration with him (Mr. Thornton) at present. 
He must admit candidly that it took longer to 
clear the floor than it did to put the mould down, 
and it was a matter that may require consider- 
able expense. He had in mind a sand-thrower to 
get over the trouble. He did not deny that the 
sand mixing was more expensive than the 
moulding. 

The CHatrrman (Mr. Sayers), in closing the 
meeting, said the discussion had shown how many 
subjects were opened up by a paper of this kind; 
indeed, what a wide range of subjects generally 
there was open to useful discussion by members 
of the Branch. 

The vote of thanks was adopted unanimously, 
and Mr. Thornton briefly responded. 

It was announced that the next gathering of the 
branch would be on November 3, when a visit 
would he paid to the Phenix Works, Bradford, 
of the English Electric Company, Limited. 


A Note on the Use of the Side-Blown 
Converter for the Production 
of Steel Castings. 


By J. Descuamps.* 


In view ef the tremendous increase in the 
number of electric furnaces which has taken place 
during the last 15 years, and the considerable 
number of small open-hearth furnaces now in 
existence, the question of the future of the side- 
blown converter for the production of steel cast- 
ings is one of interest to steel founders. 

The object of this article is to show why, in the 
author’s opinion, the small side-blown converter 
will continue to operate, and why the number of 
these furnaces existing in the world is likely to 
increase henceforward. 

This faith in the future of the side-blown con- 
verter is based on the following considerations :— 

(1) Steel produced by this method is better, 
from the foundryman’s point of view, than steel 
made by any other method. 

(2) From the metallurgical point of view, it can 
be made, with proper care, as good as, if not 
better than, steel made by any other process, with 
the possible exception of basic electric steel. 

(3) From the economic point of view, it is much 
cheaper than electric steel, and, although more 
expensive to produce than open-hearth steel, it has 
many advantages over the latter, particularly in 
small and medium-size jobbing or semi-repetition 
steel foundries, 

(1) What the steel founder chiefly wants is a 
metal with a maximum fluidity for a given 'tem- 
perature, and sufficiently free from impurities to 
enable him to produce castings free from red- 
shortedness. 

It is an admitted fact that, for a given tem- 
perature, side-blown converter steel] has a greater 
fluidity than steel made by any other method. 

Several explanations—more or less ingenious, 
and which need not be discussed here—have been 
advanced to explain this peculiarity of converter 


* The author is a director of Messrs. Kryn & Lahy, Limited, of 
Letchworth. 
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steel, which can be easily proved by the simple 
method of casting a given casting of an intricate 
nature with open-hearth, electric and converter 
steel at the same temperature as determined by 
pyrometric measurements. 

This greater fluidity for a given temperature 
results in appreciable economies in refractories. 

(2) From the metallurgical point of view, one 
must distinguish between steel of great chemical 
purity, i.e., containing a minimum amount of S 
and P, and steel of high physical quality, i.e, 
giving the best physical characteristics (vield 
point, ultimate tensile strength, elongation, reduc- 
tion in area, cold bend test, etc.), it being well 
known that these two desiderata do not necessarily 
go together. 

A steel with, say, 0.04 per cent, S and 0.05 per 
cent. P may, and very often does, give much beiter 
physical results on tests than a steel with 0.02 per 
cent. S and 0.02 per cent. P. 

Recent developments in the ‘‘ cupola-converter ” 
process of steel making enable one to produce in 
side-blown converters of, say, 14 tons capacity, 
from a metallic charge in the cupola consisting of 
70 per cent. low-P steel scrap and 30 per cent. 
high-S, low-P hematite pig-iron, melted with 10 per 
cent. melting coke, the heat being blown in the 
converter in about 20 min., a steel of, let us say, 
carbon, 0.15 per cent.; Si, 0.3; Mn, 0.6; S, 0.03; 
and P, 0.04 per cent., which, after standard 
annealing, will give 30 tons per sq. in. tensile 
associated with 55 per cent. reduction in area and 
38 per cent. elongation, and a cold bend test of 
180 deg. without fracture. 

The low S-content of the steel produced with 
such a high percentage of steel scrap in. the 
metallic charge in the cupola is explained by the 
fact that the metal, as tapped from the cupola, 
is desulphurised prior to being blown in the con- 
verter. 

This desulphurisation, if carried out with care, 
results in the removal of 50 per cent. of the 
original S-content of the cupola metal. The 
high elongation, reduction of area, and good bend 
test are explained by the fact that a careful 
deoxidation and cleansing of the steel after the 
blow has resulted in the elimination not only of 
all oxides, but also of the majority of the various 
multiple silicates which remained in suspension in 
the molten metal, and from the highly-detrimental 
non-metallic inclusions, 

The author contends that such good physical 
results are only rarely obtained by open-hearth or 
acid electric steels, and if they can be expected 
from well-made basic electric steel, it is at a cost 
much greater than that of converter metal. 

(3) With low-P hematite iron at 90s. per ton, 
low-P steel scrap at 60s. per ton, good cupola coke 
at 45s. per ton, electrical motive power at about 
Id. per unit, labour at about £3 per man per week, 
one ton of finished steel in the ladle can be pro- 
duced in this country at about £6 from 30-ewt. 
converters. 

This cost includes all materials, labour, motive 
power, repairs and upkeep of ladles, furnaces, etc. 

Tt will be seen that, although cheaper than elec- 
tric steel, the converter steel is more expensive 
than open-hearth steel, but the converter process 
has, over the open-hearth process, the considerable 
advantage of a much greater flexibility. In a 
well-organised plant, consisting, for instance, of 
two cupolas of 6 tons per hr. each, each one being 
capable of feeding three converters of 30 cwt. 
each, one can regularly obtain 14 tons of steel 
every 15 min., or, if need be, in exceptional cases, 
six converters can be blown together and yield at 
a given moment 9 tons of steel, 

Steel is always available to pour moulds, and 
the best use is thereby made of the casters and 
men handling ladles. 

It is quite realised that the advisability or other- 
wise of installing a converter plant in a steel 
foundry depends on many factors, amongst which 
the most important are :— 

(1) Availability of cheap and plentiful steel 
scrap reasonably low in P; and (2) class of castings 
to be produced. 

In a general steel foundry, which has to make 
at the same time small, intricate castings on a 
semi-repetition basis, and plain, heavy castings, 
the ideal plant would consist of a basic-lined elec- 
tric furnace and a battery of side-blown converters. 
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Science and Motor Cylinders. 


At the Burnley School of Technology on Satur- 
day. October 13, Mr. W. West, of Leyland Motors, 
Limited, lectured to the members of the Burnley 
Section of the Institute of British Foundrymen 
upon the ‘ Practical Application of Science to 
Motor Cylinder Manufacture.” 

A series of lantern slides and a cinematograph 
film exemplified the subject by showing different 
stages of the processes. 

The substance of the lecture was as follows :— 

The trend of modern motor cylinder design has 
been a signal cause for much of the progress that 
has been made in cylinder foundries, and, invari- 
ably, where this progress has taken place there 
has also arisen a demand for a higher rate of 
production. These two factors have made the 
position altogether necessary for the foundrymen 
to know more particularly and precisely the char- 
acter of the materials required to best serve his 
end while still maintaining a very high degree of 
quality. 

Moulding methods vary considerably according 
to the type of casting required, and the character 
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of the plant at hand, but there remain certain 
factors of extreme importance which are common 


to all founders. These can be enumerated = as 
follows:—(1) The appearance of the casting; (2) 


precision of dimensions ; 
the iron. 

During the process of cylinder manufacture 
modern practice strives to produce a casting as 
near as possible to the desired shape and _ size 
required by the machine shop. To achieve this a 
considerable amount of thought has to be expended 
in the making of the pattern and core-boxes, the 
method of moulding and the character of the sand 
from which the moulds and cores are to be made. 
To the obtaining of this precision the development 
of oil-sand cores for use in the place of the natur- 
ally bonded sand has played a very important 
part. This oil-sand is of a plastic nature, and 
provides an excellent medium in which to pro- 
duce the smallest and most intricate of designs, 
giving a delicate outline to the shapes of the 
cores, enabling the foundryman to more perfectly 
fit together the component parts of the moulds. 

Considerable favour is arising in the minds ef 
foundrymen towards the use of an oil-sand mix- 
ture as a facing sand, especially for the smooth 
and clearly defined appearance which can_ be 
obtained thereby. 

To deal more in detail with this particular kind 
of sand, it is of first importance clearly to define 
the meaning of an oil-sand mixture, as many mix- 
tures have only the addition of oil as a minor 
quantity compared with the quantities of other 
ingredients included in the mixture. For com- 
paratively flat cores a straight mixture of oil and 
sand possessing no strength in the green state 
is an excellent recipe, but where cores are required 
to stand upwards of 10 in, in height in the green 
state, and having sections undercut or in such 
a way designed that the shape must be maintained 
against a fairly weighty bulk of sand without 
distortion, then other ingredients are necessary, 


particulars of which have previously been pub- 
lished. 


and (3) the quality of 


Quantity of Cylinder Castings. 

Two factors stand out with prominence as being 
all important to the quality of motor cylinders, 
namely, soundness in the section and of good wear- 
ing properties. These two phenomena, however, 


do not go hand in hand, but only bear in relation 
one to the other, as careful consideration is given 
to the design of the castings and the composition 
of the cast iron used for its production. 

Perhaps of primary importance to the foundry- 
man is the production of sound and clean castings 
of such character that little or no trouble will be 
experienced in the machine shop; the question of 
wear only arises incidentally and is looked upon 
by most as more peculiarly the business of the 
engineer. The matter, however, must be taken to 
a much finer conclusion because of the fact that 
the initial composition of the iron has a definite 
bearing upon both factors, and if this be accepted 
then the foundry is partially responsible for both 
factors and should be alive to all the necessary 
conditions which govern the final results. 

Having fixed upon the desired composition for 
the cast iron to be used, from information already 
gained from experiment, it is of vital import- 
ance that consistency be maintained throughout 
the whole period of melting. This point while 
agreed upon in a general way is not definitely 
acted upon in most cases, thereby decided varia- 
tions in composition occur bringing in their train 
erratic results and waster castings. 

It is appreciated that the cupola, whilst 
apparently simple in its operation, is very fickle 
and calls for careful observation in order to pro- 
duce anything like consistent results. The general 
accepted margin of variation in composition of 
metal melted in the cupola can be judged by a 
statement made in Turner's article* on ‘ Nickel 
and Chromium Cast Irons now Used in America ’ 
which runs follows: Cupola practice can 
scarcely be kept day after day within a smaller 
margin than, say, 0.2 to 0.3 per cent. silicon, as 
may be seen from diagram shown, and that varia- 
tion may be enough to make the castings too soft 
and open-grained with the highest contents and 
too hard and difficult to machine wth the lowest.”’ 

If such a margin be the smallest it accounts 
largely for the large percentage of scrap which 
is usually associated with automobile cylinder 
foundries. Porosity at junctions where sections 


as 


meet is quite a common trouble, and from the 
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same mixture on other occasions sections, such 
as the water-jacket inspection door, may be too 
hard to machine; both cases necessitating rejection 
of the material. Fine margins can be made and 
rigorously held, however, and herein lies much 
of the success attending a very close practical 
application of scientific principles to the melting 
process. 

Fig. 1 illustrates the result of carefully grading 
the material going into the cupola. The use of 
steel scrap per se in the mixing is a fruitful source 
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of fluctuation, and should, as far as possible, be 
added in the form of a re-melt of a suitable com- 
position. 

To be supplied with good hot metal of a correct 
and consistent composition is of invaluable assist- 
ance to the foundryman, if only on the score 
that when some of the frequent trouble arise, the 
eliminations of this one factor as a possible cause 
is an asset. Much has been written concerning 
an “all-pearlite’’ cast iron produced by special 
mixings and methods, but much the same result 
can be obtained by following an ordinary practice 
well carried out. 

Fig. 2 shows the micrograph of a cylinder cast 
iron made from a mixture of cold-blast iron and 
low total-carbon and low-silicon pig-iron produced 
synthetically. It will be noticed how compara- 
tively fine the size of the graphite flakes and the 
‘‘ all-pearlite ’’ background. So far, experience 
has shown that such a structure gives the best of 
wearing surfaces under service conditions. 


Nottingham Society of Engineers. 


Presidential Address. 

Several interesting questions having regard to 
the trade were discussed at the annual meeting of 
the Nottingham Society of Engineers, held at the 
Victoria Station Hotel on October 15. — There 
was a large gathering of members, over which 
Mr. C, J. Hofton presided. 

Mr. H. B. Crarke (Secretary) presented the 
annual report, remarking that during the past 
year twenty-five new members had been enrolled. 
Referring to the formation of an Engineering 
Society at Newark, and the activities arising out 
of the meetings of Presidents and Secretaries of 
kindred societies, it was pointed out that sugges- 
tions had been made that combined meetings of 
the Nottingham Society and the local sub-centres 
of the leading engineering institutions should be 
held. The matter, he said, had been investigated, 
and the Institution of Mechanical Engineers had 
decided to set up a sub-centre in the East Mid- 
lands area on the lines already followed by the 
Institution of Electrical Engineers, 

In his presidential address, Mr. J. Horton 
emphasised how British industry might help itself 
by modernising plant and recognising to the full 
the value of the engineering profession. Mr. 
Hofton, who alluded to the wonderful develop- 
ments which had been made by the engineer to 
the benefit of practically every industry in the 
country, declared that if Great Britain was to 
return to her position as one of the greatest 
manufacturing countries in the world she must 
value more keenly the work of the engineer than 
she had done in the past. At the present time the 
ordinary working engineer was not reasonably paid 
when considered in relation to the wages of those 
in sheltered trades, and that tram conductors and 
road sweepers were getting higher remuneration 
than some working engineers. Under present con- 
ditions of trade competition manufacturers could 
not afford to pay more. Governments, both 
national and local, could do a great deal by 
preaching enonomy less and practising it more, to 
relieve the excessive taxation which industry had 
to bear, thus enabling it to transfer some of the 
benefits to the workers. The employee could also 
help himself to some extent by d’sabusing him- 
self of the idea that big production meant un- 
employment, and by realising that the cheaper the 
production the greater was the demand. 

If, he proceeded, the trade union officials would, 
at their world conference, endeavour to bring 
those countries where labour at present was work- 
ing longer hours for less wages into line with this 
country, instead of trying to enforce conditions 
here which made it increasingly difficult to com- 
pete, they would not only help their own country 
but would also help the workers, whose interests 
they had so much at heart. As a rule, what 
industry owed to the engineer was not fully appre- 
ciated. Admittedly, there were works and fac- 
tories in this country that were up to date; and 
there were equally as many which were hopelessly 
out of date—places where a capital outlay could 
be repaid in less than five years, and yet they 
would not give the engineer a chance. 
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ECONOMY IN THE FOUNDRY 


The savings secured by the use of a latest type BRITISH MADE 


Moulding Machine 


(TABOR PATENTS) 


JAR RAMMING 


ELIMINATES 
ALL HAND 


TUCKING 


DEEPER 
MOULDS 


SQUEEZING 


ELIMINATES 
FLAT : 
RAMMING 


13” Jar Squeezing Pattern Drawing Moulding Machine. 


often constitute a highly satisfactory margin of profit on entire plant operation, and definitely 
BETTER QUALITY CASTINGS 


MORE UNIFORM CASTINGS 
GREATER PRODUCTION 


We can shew you TaBor MacuINgs supplied 30 years ago still working and giving satisfactory service. 
OUR MACHINES REPRESENT 
Quality—Superior Performance—fficiency—Low Maintenance Costs— Moderate Prices. 


SA 


MACNAB 


150, HOLBORN, LONDON, E.C.1 


Telephone : 6405 Holborn, London. Telegrams: ‘‘ OMMACNABRA,” LONDON. 


eur 
us 
om- 
ect 
i 
the 
ing 
"lal 
sult 
rice 
‘ast 
ind 
Ta- 
| 
- 
ich 
ed. 
of 
ae 
ust 
lan 
the 
aid 
ose 
ind 
ion 
on- 
ald 
oth 
by 
to 
rad 
the 
Iso 
im- 
an- 
the 
4 
ne 
his 
ons 
try 
sts 
iat 
nd 
sly =} 
ald 


Trade Talk. 


AN ORDER HAS been placed with British Insulated 
Cables, Limited, Prescot, Lancs., for 1 miles of 
aluminium strand. 

Tue BrrMIncHam office of the Ebbw Vale Steel, 
Iron and Coal Company, Limited, is now at 47, 
Exchange Buildings. 

Messrs. Hastam & Srretron, LimMirep, engineers 
and agents, have removed from 11, Windsor Place, to 
53-55, Tredegar Street, Cardiff. 

Messrs. James & Company (SHEFFIELD), 
Liuitep, crucible steel manufacturers, etc., are add- 
ing new wings to their Napier Street Works, Sheffield. 

As A RESULT of negotiations between the principal 
oe in the cement industry an agreement has been 


reached to regulate the selling prices of their pro- 
ducts. 
Messrs. Scorr’s Suipsurpinc & ENGINEERING 


Company, Limirep, Greenock, have received an order 


for a twin-screw motorship for Messrs. Alfred Holt 
& Company, Liverpool. 

Messrs. W. Gitpertson & Company, LIMITED, 
Pontardawe, have acquired the works of the Glan- 
rhyd Tinplate Company, Limited, which are also 
situated at Pontardawe. The purchase price is 


believed to be nearly £100,000, 

Messrs. Sir W. G. Armstronc, WuHitwortH & 
Company, Limitep, launched from their Walker yard 
last week the single-screw tank steamer ‘‘ Vaclite,’’ 
which they have built for the Vacuum Oil Company, 
Limited. The vessel has a carrying capacity of 7,250 
tons. 

A LIMITED PARTNERSHIP for seven years from 
September 25 last has been registered between Mr. 
Walter Henry Barnard, as the general partner, and 
Mr. G, White, as the limited partner, carrying on 
business as metal and mineral ore merchants at 
24, Lime Street, London, E.C. 

Tue British Consvt at Pernambuco reports that a 
mining company in Ceara is inquiring fer graphite- 
washing machinery capable of washing 100 tons per 
day. Firms who are in a position to offer plant of 
British manufacture can obtain further particulars 
from the Department of Overseas Trade. 

Howpen Luuncstrom PReHEATERS (LAND), LiMiTED, 
have secured a repeat order from the Shanghai Muni- 
cipal Council for air preheaters for the Riverside 
Power Station in that city. The contract calls for 
four ee heaters of the rotary regenerative type, each 
of which is to be installed on a 100,000-Ib. boiler 
burning pulverised fuel. 

THE ANNUAL DINNER of the London Tron and Stee! 
Exchange is to take place at the Hotel Metropole on 
Tuesday, November 27, at 7.30 p.m. The chair will 


be taken by Mr. Watson Slack, chairman of the 
Management Committee, and Mr. Amery, Secretary 
for the Dominions, has accepted an invitation to be 


present as the principal guest. 

AN INTERESTING event took place on October 16 at the 
North Woolwich works of Messrs. W. T. Wenley's 
Telegraph Works Company, Limited, when Sir George 
Sutton, Bt., the chairman of the company, presented 
to about 250 employees, certificates in recognition of 
their having served the company for periods of froin 
twenty to fifty years. Similar presentations are to 
be made to employees at the Gravesend works of the 
company, and also at the head office and branches. 

AMONG ORDERS FOR Chapman agitators for gas pro- 
ducers received by Messrs. Stein & Atkinson, Limited, 
of 47, Victoria Street, Westminster, are several repeat 
orders. Recent Sheffield orders have been for three 
agitators for Messrs. Vickers-Armstrong, Limited, and 
one for Messrs. Thomas Firth & Sons, Limited, while 
in South Wales repeat orders have been received 
from Messrs. Baldwins, Limited, and Messrs. Richard 
Thomas & Company, Limited, for four and three 
agitators respectively. 

SpeakinG at Carpirr last week, Mr. Philip 
Snowden said that conditions in the British mining 
industry could never be relieved by a ‘‘ wait and 


hope ” ” ‘policy. Nothing short of a complete reorgani- 
sation and reconstruction of the industry could 


effectively deal with the situation. Comparing condi- 
tions in Germany with those in this country, he said 
that during the last five years large sums of money 
had been spent by German colliery owners in the 
establishment of coking plant, by-product plant, and 
other subsidiary industries relative to the production 
of fuel. German labour costs had by this means been 
reduced considerably, and were very low compared 
with those obtaining in this country. 

THe PosTMASTER-GENERAL (Sir William Mitchell- 
Thomson) has replied to the chairman of the Nen- 
Ferrous Metals Group of the Federation of British 
Industries on the subject of the placing with foreign 
firms of contracts for the supply of bronze wire. He 
asserts that firms which control the production of 
bronze wire in this country have for many years 
quoted identical prices to the Post Office. The 
lowest price they could he nduced io quote for hronze 
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wire was 65 per cent. above the pre-war price, which 
was in itself non-competitive. Variations in the cost 
of copper wire bars did not affect the quotations, 
since tenderers were invited to quote prices for bronze 
wire at “‘ such and such a figure above the current 
price of copper wire bars.” The lowest price over 
copper wire bars which the associated firms in Eng- 
land would accept was between 35 per cent. and 40 
per cent. above the prices quoted by the French and 
German firms with which the order was placed. The 
British firms were definitely offered substantial orders 
at 20 per cent. above the foreign quotation, but this 
offer was rejected. 


Contracts Open. 


Aboukir, November 5.—Two internal-combustion 
engines of h.p., for the Egyptian Ministry of the 
Interior. The Department of Overseas Trade, (Refer- 


ence A.X. -) 
Halifax, November 19.—1.300 ions of cast-iron pipes, 


etc., for the Town Council. Messrs. G. H. Hill & 
Sons (Manchester), civil engineers, 40, Kennedy 
Street, Manchester. (Fee, £1 1s., returnable.) 


Johannesburg, November 29.—Suction plant, etc., 
for the South African Railways and Harbours. The 
Department of Overseas Trade. (Reference A.X. 
6993. ) 


Johannesburg, December 13.—One 7-ton electrical 
overhead travelling crane, for the South African Rail- 
ways and Harbours. The Department of Overseas 
Trade. (Reference A.X. 6989.) 

Manitoba, November 5.—Sluice gates, etc., for the 
City of Winnipeg hydro system. The Department of 
Overseas Trade. (Reference A.X. 6984.) 

Melbourne, December 17.—One electrically-operated 
deep dredger for brown coal, for the State Electricity 
Commission of Victoria. The Agent-General for 
Victoria, Victoria House, Strand, London, W.C. 
(Preliminary deposit £50.) 

Sandwich, October 29.—Supply and laying of 200 
yds. of 3-in. diameter cast-iron water main, for the 
Town Council. Mr. W. R. Moultrie, acting water- 
works manager, The Barbican, Sandwich. (Fee, £2, 
returnable. ) 

Santiago, December 5.—Spare parts and fittings for 
locomotives, earriages and wagons, includi ing tyres, 
axles, weldless steel tubes for boilers, springs, ete., 
for the Chilean State Railways. The Department of 
Overseas Trade. (Reference C. 2887.) 


New Companies. 


Blagdon Engineering Company.—Capital £20,000. 
Solicitors: Dees & Thompson, 117, Pilgrim Street, 
Newcastle. 


Joshua Buckton & Company, Limited.—Capital 
£100. General engineers, etc, Solicitors: Roney & 
Company, 42, New Broad Street, London, E.C. 


Crawley, Parsons & Company (1928), Limited, 10. 


Ludgate Hill, Birmingham.—Capital £15,000. Metal 
merchants, etc. Directors: J. B. Turnbull, T. Bissell 
and J. A. Sorrill. 

Villiers Engineering Company, 
£250,000 in £1 shares. Directors: Sir harles 
Marston, F. H. Farrer and F, Pountney, 4, Sfoane 
Road, Penn, Wolverhampton. 


J. H. Holmes & Company, Limited, Portland Road, 
Newcastle-on-Tyne.—Capital £100, 000. Manufactur- 
ing electrical engineers. Directors: W. Hall, N. D. 
Newall and Sir A. N. Lindsay Wood, Bt. 

M. W. Woods, Limited, ——— Street, Colchester. 
—Capital £5,500 in 5,000 £1 7 per cent. cumulative 
preference and 5,000 2s. ordinary shares. Electrical and 


general engineers. Directors: M. W. (permanent 
governing director and chairman), C. H., and M. G. 
Woods. 


Obituary. 


Mr. Witttam Fox, a well-known engineer, who died 
last week in his 73rd year, was president of the 
Manchester Association of Engineers in 1910-11, and 
was a trustee of the Association at the time of his 


death. He was a member of the Institute of Mechan- 
ical Engineers and of the Institution of Naval 
Architects. 

We reGrer to record the death of Mr. G. Frank 
Baxter, which took place suddenly at Stourbridge 
last Friday. Mr. Baxter was for many years chief 


assistant chemist in the laboratories of Messrs. Vickers, 
Limited, River Don Works. Sheffield. Later he was 


assistant steelworks manager before moving to Leeds, 
where he was superintendent of one of the local open- 
In recent 
industry. 


hearth plants. 


years he became associated 
with the oil 
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Reports and Dividends. 


imperial Chemical industries, 
dividend of 3 per cent. (actual), 
ordinary shares. 

Allen Everitt & Sons, Limited.—Interim dividends 
at the rate of 6 per cent. less tax, 


Limited.—In: erim 
less tax, on the 


per annum, on 
the preference shares, and 9d. per share, less tax, 
on the ordinary. 

Stothert & Pitt, Limited.—Profit, £30,363; to re- 
serve fund, £7,500; to income-tax reserve, £6.000; 


dividend on the ordinary shares at the rate of 6 per 
cent., less tax; carried forward, £4,726. 
United Stee! 


Companies, Limited.—Net profit, 
£123,761 ; 


brought in, £472,016; debenture and obli- 
gation interest, £161,250; sinki ng fund reserve, 
£13,941; guaranteed interest on United Strip and 
Bar Mills preference shares, £96,000; reserve against 
subsidiary companies’ losses, £6,531; reserve for de- 
preciation, £132,741; surplus at June 3, 1928, 
£185,314. No payments under the scheme of arrange- 
ment fall to be made in respect of the half-year ended 
June 3, 1928. but the full amounts accrued have 
been charged in the accounts. The auditors’ certifi- 
cate shows a deficiency of £79,523 to be carried for- 
ward to the current half-year, and that in arriving at 
this deficiency the following items have been charged: 
Provision for depreciation at rates allowed by the 
Inland Revenue, £163,126; redemption of loans, 
£50,332. The following are the amounts accrued for 
the half-year to June 30, 1928, and payable out of the 
future net earnings under the scheme of arrangement: 
In the accounts of the company, £144,611; in the 
accounts of the associated undertakings, £57,219. 


Personal. 


Sir Grizert C. Vyte has been elected President of 
the British Engineers’ Association. 

Mur. Norman ALtren has been appointed assistant 
lecturer in the Department of Metallurgy at the 
University of Birmingham. 

‘ne Hon. Rosert James has been appointed chair- 
man of the Barrow Hematite Steel Company. Limited, 
in succession to Mr. G. Mure Ritchie, who recently 
resigned. Mr. James is also a director of the Millom 
& Askam Hematite Iron Company, Limited. of which 
Mr. Mure Ritchie is chairman. : 


Wills. 
Yorks.. 
engineers 


Bryns, J., of Guiseley, of Messrs. 
J. Binns & Sons, 
Marks, Epwarp Roserr, 
ber of Marks & Clerk. 
engineers 
Witson, Ropert 
Forth and 


£15,261 
a mem- 
consulting 
£37,204 


chairman of the 


Sunnyside Iron 

Companies, Limited ‘ 

Ecctes, one of the founders of 

the Briton Ferry Steel Company, chair- 

man of the Llanelly Steel Company, the 

first chairman of the South Wales 
Siemens Steel Association 


MILLAR, 
Clyde arid 


£194.849 


£178,044 


Iron and Steel Output in September. 


The National Federation of Iron and Steel 
Manufacturers reports that the number of furnaces 
in blast at the end of September was 131, a net 
increase of one since the beginning of the month. 
The production of pig-iron in September amounted 
to 503,900 tons, compared with 519,000 tons in 


August and 591,500 tons in September, 1927. This 
vear’s September production included 156,700 
tons of hematite, 201,500 tons of basic, 108,700 


tons of foundry and 19,600 tons of forge iron. 
Production of steel ingots and castings in Septem- 
ber amounted to 718,600 tons, compared with 


648,300 tons in August and 777,000 tons in 
September, 1927. 


Charging a Blast Furnace.—From lack of a better 
method of attack, variations in charging have been 
studied with small models at the North Central 
Experiment Station of the U.S. Bureau of Mines. 
Similar tests on models 1 and 3 ft. dia. respectively, 
checked quantitatively. Results to date show that :— 
(1) With an equivalent big bell clearance of 2 ft., 
greater proportions of ore to coke are deposited 
around the periphery; (2) that coke has a smaller 
angle of repose than ore; and (5) larger pieces of 
ore tend to roll to the centre of the furnace. Size 
segregation may be reduced by depositing material 
on the stock line as rapidly as possible. This may 
be accomplished by increasing the bell drop and the 
angie of the bell, and by decreasing the distance from 
the stock line to the bottom of the bell. 
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Established 1913. 


BRITISH MADE MAGNESITE BRICKS, PERFECT IN SHAPE, HIGHLY REFRACTORY, EQUAL IN PRICE 
000; 
-ofit, 
obli- 
928, 
have 
rtifi- 
for- 
the 
~ 
the 
“the 
i 66 
= SERVICE FIRST 
—yes, but in this case, usefulness and craftsmanship go hand in hand. 

261 
208 The perfection of shape and regularity of size of our 


BRITISH MADE 


MAGNESITE BRICKS 


th are due in large measure to 

700 accurate burning. 

(3 The temperature is controlled by Holdcroft’s Thermoscope Bars, 


sets of which are placed in each kiln. The even bending of the 
bars shown above, and which are taken from several kilns, 


er illustrates the regularity of firing. 
THE GENERAL REFRACTORIES CO., 
WICKER ARCHES, 


"one: SHEFFIELD. 
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Iron and Steel Markets. 


Pig-lron. 


MIDDLESBROUGH.—Recent movements the 
Cleveland iron market appear to favour some slight 
improvement in the position generally, but progress 
in this direction is so slow as to be hardly percep- 
tible, and, with only a small proportion of the local 
blast furnaces in actual operation, outputs are about 
sufficient to satisfy current demands. One of the 
present difficulties is the reluctance of consumers to 
enter into forward contracts. This is usually a period 
of the year when ironmasters hope to get a few sub- 
stantial contracts on their books. But the present 
disposition seems to favour a hand-to-mouth policy, 
and at most buyers are content to cover their needs 
for a few weeks ahead. On the export side shipments 
are still on a restricted scale, and, with Cleveland 
prices at present levels, there seems but faint prospect 
of an early improvement in this direction. Quotations 
remain firmly fixed, as follow:—No. 1 Cleveland 
foundry iron, 68s. 6d. per ton; No. 3 G.M.B.. 66s. ; 
No. 4 foundry, 65s.; No. 4 forge iron, 64s. 6d. 

As contrasted with the market for foundry pig, the 
tendency in the East Coast hematite section is 
distinctly stronger, makers by restricting output 
having been enabled in the first place to clear out 
their stocks and then to advance prices. The effect 
has been immediate. Buyers have promptly responded, 
and quite a satisfactory volume of business has been 
placed. Quotations ruling at present are on the basis 
of 70s, per ton for mixed numbers and 70s, 6d, for 
No. 1 quality. On the North-West Coast prices are 
steady, with Bessemer mixed numbers at 68s. 6d. per 
ton at works. 

LANCASHIRE.—Some fairly substantial quantities 
having been disposed of earlier in the quarter, the 
demand for foundry pig in this area has tapered off 
slightly, and business this week has been quiet and 
unimportant in volume. The recent slight advance in 
prices has had little effect upon buying, quotations 
now ruling being as follow:—Derbyshire No. 3, 68s. 

ton, and Staffordshire at 6d. a ton less, with 
ttish from 87s. 6d. to 90s. per ton, according to 
brand, all delivered Manchester or equal. 

THE MIDLANDS.—There have been no important 
developments in the local market for foundry pig- 
iron. The figures last quoted are maintained, but no 
further advances have been asked by the sellers. At 
the moment Northamptonshire pig-iron is offered at 
between 56s. and 57s, 6d., Derbyshire at from 60s. 
to 6ls., and North Staffordshire at 60s. to 60s. 6d., 
f.o.t. at furnaces. 

SCOTLAND.—No improvement can be reported in 
the demand for Scotch pig-iron, and prices are un- 
changed. One or two of the founders are fairly well 
supplied with orders, but, generally speaking, there 
is an acute dulness, with no prospect of any improve- 
ment in the immediate future. 


Finished Iron. 


Manufacturers of this class of material through- 
out the Black Country districts continue only 
moderately employed, apart from the rather better 
demand for marked bars and the higher grades of 
iron. There is a scarcity of business for crown and 
nut and bolt iron, and none of the works is able to 
command sufficient business to keep mills regularly 
occupied. The price of £12 is maintained by makers 
of marked bars, and during the last few weeks they 
have found the position improving. Crown iron can 
be obtained at any level from £9 to £9 15s.; the !ast 
figure, however, would emanate from districts outside 
Staffordshire as the latter works are, in the main, 
not seeking business below £9 10s, per ton. Nut and 
bolt iron is offered at between £8 15s. and £9, but 
makers are receiving little support, as it is still pos- 
sible to get Belgian iron suitable’ for this work at 
a considerably lower figure. 


Steel. 

In the Sheffield steel market chief interest is 
centred in the recent sharp cut in the price of acid- 
steel billets by the Association of makers and the 
withdrawal of control of prices. The minimum price 
under control was £10, but with a free market the 
quotation is about £9 5s. This lower figure has not 


at the moment caused any great expansion of demand. 
There is an extensive business in basic billets, espe- 


cially in soft qualities. Wire rods are steady, but 
buying is not heavy. ices:—Siemens acid billets, 
£9 5s.; basic, soft, £6 5s. to £6 10s.; semi-hard, £7; 
medium, £7 2s. 6d.; hard, £7 12s. 6d. per ton; soft 
basic wire rods, £7 10s.; medium hard, £9; hard, 
£11 10s. to £11 15s.; acid, £12 15s. In the tinplate 
market makers’ quotations may be called as follow :— 
Coke tinplates in approved specifications, 18s, 14d. 
to 18s. 3d. basis, net cash, f.o.b. Wales. 


Scrap. 


The various markets for foundry scrap metals con- 
tinue generally quiet, but on Tees-side the value oi 
heavy cast iron remains remarkably steady, ordinary 
quality being still saleable at 60s. and machinevy 
quality at 65s. per ton delivered. Cast-iron borings 
are just a shade firmer, and at 42s. 6d. per ton are 
ls. up on the week. In the Midlands heavy cast-iron 
scrap for use in the local foundries is in good demand, 
65s. per ton delivered being offered for heavy machi- 
nery cast-iron scrap in cupola sizes, and 55s. per ton 
delivered for light cast-iron scrap. In Scotland the 
cast-iron scrap market continues easy and shows no 
change, machinery quality being still quoted at 66s., 
and ordinary heavy cast iron for foundries at 
around 6ls. to 62s. Steelworks cast iron is quoted 
at 60s., with light cast-iron scrap at 57s. 6d., and 
old cast-iron firebars at 54s. The above prices are all! 
per ton delivered f.o.t. consumers’ works. 


Metals. 


Copper.—The recent upward movement in values of 
warrant copper is by no means a matter for surprise, 
when regarded in the light of the heavy deliveries on 
consumptive account now general at home and abroad, 
with every likelihood of a further depletion of stocks 
in the near future. At the moment also substantial 
support in the market is attracted to standard copper 
by the fact that this quality can be converted into 
refined at a good margin of profit. 

Closing quotations are :— 

Cash.—Thursday, £65 1s. 3d. to £65 2s. 6d.; 
Friday, £65 8s. 9d. to £65 10s.; Monday, £65 18s. 9d. 
to £66 1s. 3d.: Tuesday, £66 to £66 2s. 6d.; Wednes- 
day, £66 6s. 3d. to £66 8s. 9d. 

Three Months.—Thursday, £65 lls. 3d. to 
£65 12s. 6d.; Friday, £65 18s. 9d. to £66; Monday, 
£65 8s. 9d. to £66 10s. 6d.; Tuesday, £66 10s. to 
£66 11s. 3d.; Wednesday, £66 16s. 3d. to £66 17s. 6d. 

Tin.—Progressive improvement in tin values has 
developed further strength of late, and active buying 
has been the rule. A significant feature of recent 
dealings is that operators, previously recognised as 
bears, have reversed their procedure, and are 
prominent as buyers. Active American buying has 
also strengthened the position, while increasing Stock 
Exchange support for tin shares is a further bull 
point to be taken seriously into account. 

Official closing prices :— 

Cash.—Thursday, £222 5s. to £222 7s. 6d.; Friday, 
£65 8s. 9d. to £65 10s.; Monday, £224 17s. 6d. 
to £225; Tuesday, £222 5s. to £222 10s.; Wednesday, 
£220 10s. to £220 15s. 

Three Months.—Thursday, £219 15s. to £220; 
Friday, £222 10s. to £222 15s.; Monday, £222 15s. to 
£223; Tuesday, £220 2s. 6d. to £220 5s.; Wednes- 
day, £219 7s. 6d. to £219 10s. 


Speiter.—A fair amount of interest has been taken 
in the home market of late, but not sufficient to affect 
values, which continue comparatively low. Reports 
from America state that mining interests there are 
agreed that curtailment is necessary, and have planned 
to limit output. 

Daily quotations are :— 

Ordinary.—Thursday, £24 2. 64.: 
£24 1s. 3d.: Monday, £24 2s. 6d.; 
£24 1s. 3d.; Wednesday, £24. 


Lead.—The market for soft foreign pig has been 
devoid of interest during the past week. Demand has 


Friday, 
Tuesday, 


been moderate and meeting offers far from liberal, 
but prices have not shown any inclination to respond, 
and have remained listless. 

Closing prices :— 

Soft Foreign Prompt.—Thursday, £22 5s.; Friday, 
£22 5s.; Monday, £22 5s.; Tuesday, £22 6s. 3d.; 
Wednesday, £22 2s. 6d. 
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An Economic Locomotive. 


Interesting facts in regard to the future de- 
velopment of the locomotive were given by Mr. 
D. S. Anderson (chairman of the Derby Society of 
Engineers and Principal of the Technical 
College), who addressed a large gathering last 
Monday week. Among those present were Sir 
Henry Fowler (chief mechanical engineer of the 
London and Midland and Scottish Railway), Mr. 
W. H. Atherton (a director of Messrs. Leys’s 
Malleable Castings Company, Limited), Mr. H. 
Chambers (chief draughtsman of the L.M.S.), and 
Mr. Sandford. 

Mr. Anderson, who put forward a proposal of 
a new economy type of railway locomotive, 
theorised in detail a reciprocating engine, six 
cylindered, fired with pulverised fuel and having 
a condenser, but frankly admitted that such an 
engine was generally considered to be impossible. 
He pointed out why the internal combustion was 
unsuitable for direct application to locomotive 
work, and went on to describe various Diesel and 
Diesel-electric locomotives. Commenting on the 
Kitson-Still locomotive, he referred to it as being 
ingenious and bold, but elaborate. Steam turbine 
locomotives, he said, had been built in this 
country, in Sweden and in Germany with 
decidedly encouraging results, but speed variation 
and vacuum conditions presented special difficulties 
to the use of the turbine in locomotive work. 

Follewing a discussion on the drive question, 
Mr. Anderson put forward arguments for his 
theory in favour of the addition of a condenser 
to a reciprocating engine with triple expansion, 
contending that, provided there was a moderate 
vacuum, the volume of the steam at exhaust 
conditions could be accommodated within reason- 
able cylinder dimensions. There should be applied 
a high pressure water tube boiler with pulverised 
fuel firing. The engine, he said, should be fitted 
with some form of valve gear other than a link 
motion, and the condenser should be of the 
evaporative type. It would, no doubt, be argued 
that the complication in such an engine would 
be too great. If that were so, then what was the 
alternative ? Any internal combustion engine 
would have at least six, if not eight, cylinders 
and much auxiliary gear. The economy of the 
turbine could be easily over-estimated in such 
difficult work. six-cylindered reciprocating 
engine with condenser introduced the minimum 
number of new problems, and he considered it 
was surely worth a trial. 

In the subsequent discussion which arose, Sir 
Henry Fowler and Mr. W. H. Atherton, and 
others also, contributed, and, a vote of thanks was 
accorded Mr. Anderson for his instructive address. 

During the evening Sir Henry Fowler presented 
the Price-Abell medallion for the best paper given 
by a member during the last session to Mr. E. 
Jones, whose subject was ‘* Recording and 
Indicating Instruments,’’ while the prize for the 
best discussion was awarded to Mr. B. L. 
Rathmell, who, it was stated, took the most 
meritorious part in the discussions during the 
last session. 


Lincoln Pattern Maker Killed. 


When going over the Durham Pit level cross- 
ing at Lincoln, on his way home on Thursday, 
John Elvin Jackson, aged 66, a pattern maker, 
of 1, Spa Buildings, was caught by a train and 
instantly killed. The gateman, Arthur Lewin, in 
endeavouring to pull him back, was also struck 
by the train and had one of his arms amputated. 
He sustained other serious injuries. Jackson, who 
was stated to be deaf, was employed at the Lincoln 
works of Messrs. Ruston & Hornsby. 


THe CotemMan Founpry EquipMENT ComPaANyY, 
Liurtep, foundry engineers and equipment manufac- 
turers, 1, Lancaster Place, Waterloo Bridge, Strand, 
London, W.C.2, has been formed to take over the 
business of Mr. C. W. Coleman, who is managing 
director of the new concern. All outstanding business 
will be settled by the new company. 


. 
310 


OctroBeR 25, 1928. FOUNDRY TRADE JOURNAL. 15 


THE KEY TO BETTER CASTINGS. 


Capponfield 
ca C.B.”’ Blast 


od 
APPONFIELD “C.B.” is a South Staffordshire 
- Cold Blast Iron, the quality and character- 
rs istics of which are Known to foundrymen the 
world over. 
- This famous Brand is again available, solving the 
it problem of what to use when it comes to a Cold 
7 Blast iron — Bradley’s Capponfield “C.B.” is a 
or! better quality. 
ed 
E. 
nd 
he 
L. 
he 

Capponfield H.B. 

(HOT BLAST) 

Capponfield W.B. 
(WARM BLAST) 
Capponfield C.B. 
(COLD BLAST) 
med All Capponfield Irons are direct blast-furnace products. Bradley’s 
oln well-known Refined Irons are made at the Darlaston Works. 

BRADLEY @ FOSTER LIMITED 

CAPPONFIELD AND DARLASTON, STAFFS 
nd, (All communications should be addressed to Darlaston.) 
a TELEPHONE: DARLASTON 16 (Private Branch Exchange). TELEGRAMS: BRADLEY’S, DARLASTON 
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COPPER. 
sa 
Standard cash aa 66 6 2 
Three months i 66 16 3 
Electrolytic .. 72 5 0 
Tough 5 O 
Best selected ee .69 10 O 
Sheets 0 0 
India .. 728 0 0 
Wire bars. ° 7215 0 
Do. October 7215 0 
Do, November 7215 0 
t bare .. 7215 0O 
H.0. Wire rods 7615 0 
Off. av. cash, September ..63 11 3 
Do, 3 mths., September 64 1 8} 
Do., Sttimnt., September..63 11 3 
Do., Electro, September 70 1090 
Do., B.8., September --66 19 4} 
Aver. spot price, copper, Sep.63 11 3 
Do., Wire bare bars, September 70 6 0 
Solid drawn tubes .. 134d. 
Brazed tubes oe 134d. 
Wire . 10d. 
BRASS. 
Solid drawn tubes .. “ 12d. 
Brazed tubes o 14d. 
Rods, drawn .. llid. 
Reds, extd. or rild. on 73d. 
Sheets to 10 w.g 103d. 
Wire . es 10}d. 
Rolled metal ee 
Yellow metal rods .. 
Do. 4 x 4 Squares ee 
Do. 4 3 Sheets 83d 
TIN. 
Standard eash 220 10 0 
Three months ee 219 7 6 
English ee ‘ 220 0 
Bars .. oe 223 & 
Straits ee 220 15 0 
Australian... 220 17 6 
Eastern ee ee 224 2 6 
Banea .. oe 22110 
Off. av. eash, September 215 15 7} 
Do., 3 mths., September 212 17 3 
Do., Sttlmt., 21515 3 
Aver. spot, September .. 21515 7} 
SPELTER. 
Ordinary ee ee --24 0 0 
Remelted ae --22 15 
Hard .. ee ee --19 10 
Hlectro 99.9 .. ont @ 
--20 10 O 
dust ‘(Nom.) 35 5 0 
Zino ashes oot 
Off. aver., September --24 11 2§ 
Aver., spot, September ..249 11} 
LEAD. 
Soft ppt. .. --22 2 6 
English 2310 0 


Off. average, ‘September 18 23 
Average spot, September ..22 1 0 


ZINC SHEETS, &c. 


Zinc sheets, English --33 0 0 
Do. V.M. ex whf. om &.¢ 
Rods .. --39 0 0 
Boiler plates .. ua .-29 0 0 
Battery plates ..30 10 0 
ANTIMONY. 
tant Eng. --59 0 0 

Orude --33 10 0 
QUICKSILVER. 


Quicksilver 22:17 6 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


FOUNDRY TRADE JOURNAL. 


WEEKLY PRICE CURRENT. 


Ferro-vanadium— 


35/30% es ..14/-Ib. Va. 
Ferro-molybdenum— 

70/75% c. free .. . 4/3 Ib. Mo. 
Ferro-titanium— 

23/25%, earbonless ve 1/1 Ib. 
Ferro-phosphorus, 20/25% £18 0 0 


Ferro-tungsten— 


£30 0 
4/6% car. .. ° -- £21 2 
6/8%, car. .. oe £20 0 
8/10% car. 


Max. 2% car. £32 10 
Max. 1% car. £37 
Max. 0.70% ear. .. - £42 0 
70%, carbonless - 


Nickel_-99%, cubes or pelletaf75 0 0 
Ferro-cobalt 9/- Ib. 


Aluminium 98/99% -- £98 0 0 
Metallic chromium— 
96/98% .. 2/7 Ib 
Ferro-manganese (net)— 
76/80%, loose... - £1315 0 
76/80%, packed .. - £1415 0 
76/80%, export .. -. £1410 0 


94/96%, earbonless MER 
Per stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14%, tungsten £0 2 3 
Finished bars, 18% tungsten £0 2 9 

Per Ib. net, d/d buyers’ works. 


Extras— 
Rounds and squares, 3 in. 
and over.. 4d, Ib, 


jin. to}in. ..  .. 3d. Ib, 
Do., under } in. te 1/- Ib. 


Do., under} in. X din... 1/-1b. 
sizes 


and sections .. 6d. Ib. 
Bars cut to length, 10% extra. 


Scrap from high-speed tool steel— 
Serap Pieces on a 

and swart ld. 

Per Ib. net, d/d steel makers’ works. 


SCRAP. 

South Wales— 
Hvy. steel 3 7 6to3 8 6 
Bundled steel and 

hoe 3 2 6to3 6 6 

Mixed iron and 
3 0 2 6 
Heavy east iron 217 Oto218 0 

Good machinery for 
foundries .. o 3 2 6 

Cleveland— 

Heavy steel 215 
Steel turnings 28 @ 
Cast iron borings 
Heavy forge ee - 3786 
Bushelled serap o 3186 6 
Lancashire— 


Cast-iron serap 3 5 0 

Hvy. wrought 3 2 6to3 5 O 

Steel turnings 26 0 
London—Merchants’ buying prices 


delivered yard. 
Copper (clean) .. +» 52 0 0 
Brass 3800 
Lead ~ usual drat) 19 0 
Tea lea -- 1600 
Zino os 16 0 0 
New aluminium cuttings. . 64 0 0 
Braziery eo 49 0 0 
Gunmetal 400 
Hollow pewter .. -- 150 0 0 
Shaped black pewter .. 105 0 0 


PIG-IRON. 


(f.0.t, unless otherwise stated.) 
N.E. Coast— 


Foundry No.1 .. 68/6 
Foundry No.3 .. 66/- 
Foundry No.4 .. 65/- 
Forge No. 4 ee -- 64/6 
Hematite No.1 .. +. 70/6 
Hematite M/Nos. .. =70/- 


N.W. Coast— 
Hem. M/Nos. d/d Glas... 78/- 
” d/d Birm. 86/- 


Midlands-- 
Staffs. common* .. 67/6 
” 4 56/- 
o. 3 fdry... 60/- 


Northants forge - 53/6 
»  fdry. No. 3 56/6 
f ee 59/- 
pe fdry. No. 3 - 60/6 
& 65/- 
Scotland— 


eo 61/- 

No. 3 65/- 
oe - 63/- 

»  fdry. No. 3 65/- 
E.C. hematite .. 
W.C. hematite .. 84/- 


Lines. (at furnaces)— 
Forge No. 4 “s -- 58/6 


(d/d eq. Man.}— 

»  fdry. No. 3 oe 
Northants Bat No. 3.. 
Dalzell, No. 3(special)100/— te 102/6 
Summeriee, No. 3 87/6 to 90/- 
Glengarnock, No. 3 87/6 to 90/- 
Garteherrie, No. 3 to 90/- 
Monkland, No. 3 87/6 to 90/- 
Shotts, No. 3 ++» 87/6 to 90/- 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron ; delivered 
consumers’ station for steel. 
Iron— 
Bars (cr.) nom. .. 10 5 
and bolt iron8 15 0 to 9 0 


bars (Staffs. ) f.0.t. 12 0 


strip 
Bolts and nuts, 3 ia. x4 in. 15 5 
Steel— 


Ship plates. . 8 7 6to8 12 6 
Boiler pits... 1010 0 
Chequer plts. oe 1012 6 
Angles oe ee «« 3H 6 
Tees oe 817 6 
Joists - 717 6 
Rounds and squares, 3in, to 
Shin. oe 817 6 
Rounds under a in. to j in. 
(Untested) . oe 715 0 
‘and upwards 
Flats, over 5in. wide and up i 7 6 
Flats, _ to 1} in. «os tH 6 
Rails, heavy - - 810 0 
Fishplates .. 1210 0 
Hoops (Staffs.) .. -- 10 0 
Black sheets, 24¢.10 0 0to10 10 0 
Galv.cor.shts..24g.13 10 0to13 15 0 
Galv. fencing wire 8g. plain 1210 0 
Billets, soft 6 5 0t0610 0 
Billets, hard 7 2 6to7 12 6 
Tin bars . 
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PHOSPHOR BRONZE. 


Per lb. bagig 

Strip oe 1a 
Sheet to 10 ee 1 8 
oe oe 1 

Tubes ee - 
Castings .. - 


Delivery 3 owt. free. 
10% phos. cop. £40 above B.S, 
15% phos. cop. £50 above B.S. 
a tin (5%) £30 above 


Gee 
ep & Son, Liurrep. 
NICKEL SILVER, &c. 


per Ib. 
Ingots for raising 9d. tol/3 
Rolled— 


To 9in. wide .. 1/3 tol/9 

To 12in. wide -- 1/3}tol 

To 15in. wide 1/3$to1/ 

To 18in. wide -. 1/4 to 1/10 

To 2lin. wide .. 1/44 to 1/10} 

To 25in. wide -. 1/6 to Ill 
Ingotsforspoonsandforks 9d. to1/ 
Ingots rolled tospoensize 1/-tol 
Wire round— 

3/0 to 10G. .. ee 

with extras aecerding to 


AMERICAN IRON AND STEEL. 
At Pittsburgh unless etherwise 


No. 2X foundry, Phila. -- 20.70 
No. 2 foundry, Valley .. oo Bee 
No. 2 foundry, Birm. .. -. 16.26 
Bessemer .. oe oe oo 
Malleable.. .. 19.26 
Grey forge 


O.-h. rails, h’y at mill .. -- 43.00 
Bess billets ee ee 33.00 
O.-h. billets ee ee 33.00 
O.-h. sheet bars .. oe -- 33.00 
Wire rods es 42.00 
Cents. 
Iron bars, Phila. 
Steel bars ee oe 
Tank plates es os 
Beams,’ ete. oe o 
Skelp, greoved steel .. 
Skelp, sheared steel .. 
Stee hhoope ee ee ©6220 
Sheets, black, No. 24 
Sheets, galv., No. 24 -- 3.50 
Sheets, blue an’l’d., 9 and 10 .. 2.00 
Wire nails oe we -- 2.55 
Plain wire oe -- 2.40 
Barbed wire, galv ee -- 3.20 
Tinplates, 100 lb. box .. ee $5.25 
COKE (at ovens). 
Welsh foundry ..  27/-to 35/- 
furnaee 19/-to2l1/- 


Durham and North. 


»» foundry .. 16- 
furnace .. 14/3 
” » furnace -- 13/6 to 14/6 
TINPLATES. 
f.o.b. Bristol Channel porte. 
LO. Cokes .. 20X14 box 18/-to 18/3 
- 0x0 , .. 2/3 
| 
28x20 ,, .. 33/6 
183x114 - 15/9 
Terneplates .. 28x20 33/6 per 
box basis f.o.b. 
SWEDISH IRON. 


Bars, hammered, £17 10 0te £18 10 0 
Rolled Ord. .. £1515 Oto £1517 6 
Nail rods ..£15 7 6 te £1515 0 
Faggot steel nom. ee "22 te £25 


Pig-iron £515 


OcToE 
TU 
Gas 
Water .. 
Sta 
Oct. 
, 9 
80/85%, c. fr... 1/3 Ib. ” = 
Tungsten metal powder— 34 
98/99% .. .. 
Year. 
1896 ... 
1897 «.. 
blast, ord? ..  — 
» . 1900 ... 
*d/d Birmingham. 1901 ..- 
1902 ... 
1905 
1907 ... 
1908 ... 
1909 ... 
Metallic manganese »  No3 ..  .. 70/- 113 
Sheffield (d/d distriot)— 
1918 ... 
1919 ... 
1921... 
1922 ... 
1923 ... 
1924 ... 
1925 ... 
1926 ... 
1927 ... 
Rounds and squares, under oun aS -» 60/6 
0 
0 
0 
0 
| 
j all f.0.b. enburg 
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TUBES AND FITTINGS. 
Up to and incl. 6in. 
Tubes. 


a 
423233882 
BANNAN 
~" 
3 


Zinc Sheets (English). 


DAILY FLUCTUATIONS. 


(NORTH OF ENGLAND). 


MONTHLY PRICES OF STEEL SHIP ANGLES 


AVERAGE 


Average 


Yearly 


Dec, 


| 


OM OM OM AAD 


Nov. 


WON 
et 


Oct. 


GOOG GS 
EE 


Sept. 


SOO OOS SOS O 


Aug. 


SOOO 


July 


June 


May 


GOO OOO 


April 


OO 


March 


Feb. 


Jan. 


- 


Year. 


at 


JACKS COMPANY, 


WILLIAM 


uj 
z 
< 
8) 
Q 
J 
x 
bo 
= 
O 


HEMATITE, BASIC, SPECIALS, &c. 
ORE. 


LEAD, SPELTER, ANTIMONY, CHROME 


NON-FERROUS METALS 


COPPER, 


SCOTCH, MIDDLESBRO’, 


to 35/- 
to 21/- 


 ZETLAND ROAD, 
MIDDLESBROUGH. 


ui 

w 
On 
> - 
_o 


Ne 


S52 


8. 
ct. 18 e's 
Water 633% .«. 45% , 22 
Standard Copper (cash). Standard Tin (cash). 
Oct. 18 65 1 3ine. 2/6 Oct. 18 222 5 Oct. 18 ee 33 0 O No change Oct. 
1809... 
(9% 
1/104 
y 1906 
iat 1907 ... one 
1911 ... ooo } 
| 
| 
ox 
1922. 
1924 ... 
ioe 
3 
| 
PH 18, BENNETTS HILL, BIRMINGHAM. 
ae 
ae py an 
to 18/3 ae 
HH 
15/6 ae 
as as 
3/6 per 
0 
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SMALL ADVERTISEMENTS. 
Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 


(A remitt hould pany instructions.) 


SITUATIONS VACANT AND WANTED. 


OLL MAKERS —Practical Metallurgist 

seeks position; unusually wide experience 

in straight chilled and alioy rolls; intimate con- 

tact with sheet and tinplate trades ; technical or 

commercial duties.—Box 854, Offices of THe 

Founpry TRADE JourNAL, 49. Wellington Street, 
London, W.C.2. 


ORKS MANAGER, with modern Foundry, 
Pattern-shop and General Engineering 
experience, desires position and interest with 
small, progressive firm.—Box 842, Offices of 
THe Founpry Trape Jovrnar, 49, Wellington 
Street, Strand, London, W.C.2. 


NOUNDRY FOREMAN wanted for higa- 

class engine work; good wages and a per- 
manent position for a good man.—Apply. 
BLacksTONE & Company. Limitep, Engineers, 
Stamford, 


WV ORKING FOREMAN (Box 832) fer 
Foundry in Tranvaal, 8. Africa, has been 


filled. 


PATENTS AND TRADE MARKS. 


NFORMATION HANDBOOKS, Advice, and 
Cons. free; King’s Patent Agency, Ltd.— 

B T. Kina, C.I.M.E. (Regd. Pat. Agent, G.B., 
U.S.A., and Can.), 1464, Queen Victoria Street, 
B.C.4. 40 years’ refs. ‘Phone: 0682 Central. 


PUBLICATION. 


RLAND'S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, 
Hardware and Allied Trades. 1928 editiow. 
Price 42s. net, bound in cloth.—Published by 
INDUSTRIAL NEwspapPers, Ltp,, 49, Wellington 
Street. Strand, London, W.C.2, 


MACHINERY. 


AND MIXERS.—New and second-hand, Ask 

us to quote.—W. Breatey & Company, 

Limitsp, Prospect Works, Hawksley Avenue, 
Sheffield. 


MIXERS AND CORE-MAKING 
MACHINES.—Ask for our quotation for 
new Machines; prices from £14 upwards. 
Write for List. 


SULRON, LIMITED, 
FOUNDRY ENGINEERS, 
CLOISTER WORKS, 
CONGRESS STREET, SHEFFIELD. 


Write to-day for our No. 1 Foundry Bulletin. 
Sent free on request. 


PATTERN MACHINERY. 

Oliver dimension Sawbench for Patternshop, 
3 ft. 6 in. square, rising and tilting table, new 
condition ; a bargain; £45. 

12-in. Overhand Planer, circular cutter block, 
by Robinson ; good machine; £12 

26-in. Ball-bearing Bandsaw, as new; £21. 

A. Hammonp, 14, Australia Road, Slough. 


‘@QIAND SLINGER for Sale; tractor type; no 

restriction; complete with A.C. motois ; 
can be seen working.—Box 850, Offices of THE 
Founpry Trape Journat, 49, Wellington Street, 
Strand, London, W.C.2. 


MACHINERY.—Continued. 


MISCELLANEOUS.—Continued. 


*Phone 98 Staines. 


100-h.p. Petter CRUDE OIL ENGINE. 

18-h.p. Gardner CRUDE OIL ENGINE. 
1921. 

Electric Cupola BLOWER, 6 in. delivery, 
110 vo. D.C. 

AIR COMPRESSOR, steam-driven, 150 c.tf., 
100 lbs. pressure, with large Receiver. 


Harry H. Garpam & Company, Liirtep, 
STAINEs. 


No. § VAN NORMAN Duplex Milling 
Machine, 20 in. x 6 in. x 16 in. 

26-in. stroke Traversing Double Head Shaping 
Machine, by SPENCER, on 14-ft. bed, traverse 
ot heads 12 ft. 8 in., two tables 2 ft. 6 in. x 
24 in. x 21 in. 

New 8-in. centres 
4-ft. 3-in. bed. 

%-in. centres Break Lathe. by 
ASQUITH, take approx. 32 ft. between centres. 

4-WHEEL 14-in. LOCOMOTIVE (Hawthorn 
Leslie), copper firebox. 140 Ibs. W.P. 

4-WHEEL 14-in. LOCOMOTIVE (Barclays), 
copper firebox, 150 lbs. W.P. 

2-ft. GAUGE 4WHEEL 6-in. LOCO 
MOTIVES (Kerr Stuart, 1922 make). steel fire- 
box. 140 lbs. W.P. 

Practically new 20-in. x 10-in . “ HAD- 
FIELD” ALL-STEEL STONE BREAKER. 

Two dish-ended LANCASHIRE BOILERS. 
by Thompson, 30 ft. x 8 ft.. reinsure for 
140 lbs. per square inch working pressure. 

Two Vertical *‘ Cochran ’’ Boilers, 11 ft. 3 in. 
high by 5 ft. diam., reinsure 150 Ibs. pressure. 

CATALOGUE (10,000 Lote) ON 


APPLICATION. 


THOS. W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


Relieving Lathe. on 


best quality, for Cupolas, also 
for Steel Works.—AstTBury Sitica Com- 
pany, “ The Brooms,” Park Lane, Congleton 


y ASH WITHOUT WATER.—Cleenee-e, 

the new Gritless and Acidless Cleanser : 
sample and instructions post free for three penny 
stamps.—Sole manufacturers, PRopecrs, 
Limitrep, 7a Serjeant’s Inn. London, E.C.4. 
Certain Agencies available. 


wax CORE VENTS.—Yellow and Black, in 
all sizes, 1/16 to 3/8 in. diam., always in 
stock. Cwt. lots quoted special low. 


WM. OLSEN, LTD., HULL. 


D F BRIQUETTES.—ALL TRON. 
FOUNDERS should write for 
articulars of our Desulphurising Ferro-Alloy 
Srienettes. Sole Patentees and Manufacturers : 
SULRON, LIMITED, 
FOUNDRY ENGINEERS, 
CLOISTER WORKS, 
CONGRESS STREET, SHEFFIELD. 
Ask for our No, 1 Foundry Bulletin. Sent 
free on request. 


ORBEERITE.—The efficient and 
cheapest binder on the British market. 
Supplied in 40-gallon casks at low prices. 
Quotations, together with list giving various 
uses for Corbeerite Binder, including the 
method of using Sea Sand. 

BEECROFT & PARTNERS, LIMITED, 
THE FOUNDRY CHEMISTS, 
RETORT WORKS, 

MAPPIN STREET, SHEFFIELD. 


AUCTION SALE. 


Ry HENRY RICHMOND & SONS, LTD. 
MALLEABLE IRON FOUNDERS. TRAF- 
FORD PARK, MANCHESTER. 
NEARLY NEW MODERN FOUNDRY. 
erected and equipped in 1921 
specially for the manufacture of Malleable Iron 
Nails, Boot and Shoe Protectors and Tips. 
FOR SALE AS A GOING CONCERN, 
together with the Goodwill. valuable Pattern 
Plates, Master Patterns. Trade Marks, and all 
equipment as now working, 
or alternatively 
the Goodwill, Trade Marks and Pattern Plates 
wil! be offered as a separate lot, so as to give 
an opportunity to manufacturers of similar 
goods to acquire these assets apart from the 
Works to add to their own business, and if 
thus sold then the works and plant will be 
offered for sale with equipment as an Iron 
Foundry suitable for repetition work for the 
electrical, motor or textile trades on a large 
scale of production. 

F. S. Arrey, Entwistte & Company, have 
received instructions from the Receiver for 
Debenture Holders to OFFER the above 
property for SALE by AUCTION at the 
ESTATE EXCHANGE, 46, Fountain Street, 
Manchester, on TUESDAY. NOVEMBER 13, 
1928, at 3 o'clock in the afternoon (unless pre- 

viously Sold by Private Treaty). 

Orders to view afd other information from 
Tue Avctroneers, 10, Norfolk Street, Man- 
chester, or from Mr. J. C. Matsty, the 
Receiver (Messrs. Howarp & Martsey, Char- 
tered Accountants), 39/41, North British and 
Mercantile Buildings. East Parade. Leeds. 


MISCELLANEOUS. 


Tinned Chaplets, Pipe Nails, 
+ Studs, Perforated Stud Chaplets; buy 
direct from the actual maker; low prices ; quick 
delivery.—W. Foxatt, Careless Green, Wolles- 
cote, near Stourbridge. 


PPATTEBNS.—Inquiries solicited; quotations 
by return; shop equipped with modern 
machinery ; quick delivery.—CLEGHORN & Com- 
pany, Midland Pattern Works, Spring Gardens, 
Worcester. ’Phone 264 


LUORSPAR.—The - ideal Flux for all 

Foundry and Furnace work; supplied in 

crude lump, washed gravel or finely ground. 
Samples and prices from 


A. BECK, 
MINEOWNER, MATLOCK. 


HARCOAL.—Powdered, granulated, lump, 

blacking ; inquiries invited.—J. BucHaNan 

& Company, Ashfield Road, Altrincham, 
Cheshire. 


"Phone: 287 SLOUGH, 


CRANE LADLES 


15 Ton Stevenson £65 
10 Ton EVANS .. a! xs Pa £42 
8 Ton EVANS .. £40 
5 Ton EVANS .. £36 
3 Ton EVANS .. 
2 Ton EVANS .. Ss ee ‘ica £24 
Ton NEW enclosed gear £19 


4 Ton as new .. 
All have worm and bevel gear. 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. _ PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH. 


VoL. 
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